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This appendix presents data  co:flpiled on 405 po t en t i a l  space s t a t i o n  

experiments and appl-icszti ons f ram a NASA-f urnished mission t a sk  model 

containing t i t l e s  t o  648 exper inent ,~  an& appli  cat ions,  Table A - 1  

l i s ts  the  405 experiments t h a t  were analyzed and shows t he  modular 

space s t a t i o n  designations t o  which each call be assigned, Of t he  405 

experiments, 381 can 11e assigned t o  tlie One-Compartment Dependent 

Laboratory, 384 t o  the  Tcro-Compartment Independent Laboratory, 87 t o  

t h e  Polar  Orbit  Labora,tory, 56 t o  t h e  Synchronous Orbit Laboratory, 

and 389 t o  e i t h e r  t h e  Interim o r  the  Operational Space S ta t jon .  

FT F i n a l  experiment-to-mission assigm~ients and groupings w i l l  require  LA 
extensive analys is ;  ho:iever, f o r  t h i s  preliminary a l loca t ion ,  t h e  

I3 following guidel ines  were adopted t o  provide an ind ica t ion  of coni- 
@ 

p a t i b i l i t y  between missions and experiments: 

@ Experiments Irere assigned t o  t he  p o l a  and syncluronous 

missions only i f  spec ia l  bene f i t s  could be  derived. These 

V b e n e f i t s  included suck; items a s  capab i l i ty  f o r  \rorld .isride 

observations o r  f o r  continuous observation of one area,  

space enviro~znlent d i f ferences  froin t h a t  encountered by a 

28.5 -degree, 200-n, mile mission, and cornmuni.ca+tj.on coverage, 

F? 
, - 
r ?. 

e If any one exqerilnent exceeded t h e  volume o r  weight capa- 

b i l i t y  of a p a r t i c u l a r  mission, it; \Tas not scheduled. on 

q t h a t  mission, 
b .i- 4& 



a The Operationa.1 Space S ta t ion  could be operated i n  a despun 

mode t o  accomnoda-te those  experiments requir ing high pointing 

accuracy and s t a b i l i t y ,  

e If an experiment had t h e  requirement t o  be performed i n  both  

a zero-gravity f i e l d  and a pa r t i a l - g r av i t y  f i e l d ,  and i f  some 

useful  da ta  could be  obtained fro31 t h e  zero-gravity pa,rt only, 

then t he  experiment wa,s considered a s  a candidate f o r  a zero- 

g rav i ty  laboratory  o r  space s ta t ion .  

Iramediately folloiring Table A - - 1  e r e  t h e  405 Experiment am3 Application 

Surmary f orrns ~ rh i ch  provi de be s i c  data  f o r  the  exyeriment grouping and 

i n t eg ra t i on  tasks .  These experiment and appl ica t ion su~mna,ries have 

been der ive1  frorn t he  l i s t  of t i t l e s  contained i n  N&tional Multipurpose 

Spa,ce S ta t ion  Uti l iza. t ion Outline -7 i ssued Oct, 1, 1964 by t h e  Space 

Stati.011 Study Off i c e ,  MSC. 



,- .- Body biass 0 0 

. , . Canliac E l e c t r i c a l  0 0 
Act ivi ty  en2 Staze 

.: .1.6 Venous Frrssure and 0.6 0.1 X X 
Circula t ion Time 

1 .1 .1.7 Exercise Test 12.0 3.3 X X 

1.1.1.8 Cardiac Output and 30.0 2.0 X X 
Heart Mo'ren2eilt 

1.1.1.9 Blood and Urine 0 0 X X 
Potassium and S d i u n  

g -A 1.1.1.10 I.:uscle&nction 11 .O 1.6 X X x X x r).?.:; .' 
" I  
&@? 1.1.1.11 Blood Catecholanliie 0 0 X X X X X D-". - ~z 

1 .l .1.12 End Expiratory 29.0 1.9 X X 
pC02 and p02 

1.1.1.13 Voiding Evaluation 0 0 X X 

1.1.1.14 Kidney and Bladder 0 0 X X 
Stone Forvation 

1.1.3 .15 Red Blood Cel l  l k s s  274.0 3.0 X X 

Eosinophil Count 

Capi l lary  F r a g i l i t y  

Visual Fie lds  
Evaluation 

Inc i s iona l  Healing 
and Bleeding Time 

Hespiratory Rate 

Mucosal In t eg r i ty  
& a h a t i o n  

Cardiopulmonarj 
Symptoms 

Skin Thickaess 

Venous Distension 

fiausea-Regurgitation 
Exraluation 

Blood Bi l l rubin  

Body T e m ~ r a t u r e  

Tubular Rcabsoq~tion 
Test 

1.1.1.30 Gostroint rs t lnnl  0 0 X X 
l'ract I b t i l l t y  

i 



1 . 1  1 Color Yisiol 0 0 X X 
Ecalriatj on 

1.1.1.32 Urine 17 k'. Steroid O 0 X X 

i .1.1.23 Heart Sounds 5.0 0.2 X X 

1.1.1. 'L Nuscle Size 0.13 0.002 X X X X X Iks i r ah le  

X X X Desirable 1.1.1.35 Ur i i .~  and Fecal 50.0 3.4 X X 
Nirrogen 

1.1.1.?& Reflex ResprJnse and 0.5 0.01 X X X X X Desirable 
Clonus tboluat ion 

1.1.1.3'7 BowelFunction 0 0 X X 
hhaluation and Stool 
Character is t ics  

I .I.! .38 Vestibular Reaction 0.13 0.009 X X 

1.1 .1.39 Cort ical  Acti-iity 0.13 0.001 X X 

X X X Desirable 

X X X &sirable  

X X X Desirable 1 1 . 0  r e t i n e  Fabirs 0 0 X X 
'2:-aloation 

1.1.1 .:+I Pulse Rate 0 0 X X X X X Desirable 

1.1.1.42 Autononic C 0 X X 
l i yp rec t iv i ty  

X X X Desirable 

1.1.1.43 State  of Arousal 0 0 X X X X X Desirable 

X X X Desirable 1.1.1.44 Blood a:~d Urine Sugar 0 0 X X 

1.1.1.45 Visual Acuity, Depth 45 .O 3.6 X X 
Perceptiori and 
h c c ~ ~ ~ ~ o d o t i o n  

1.1.1.46 Cerebral Blooi Flow 6.0 0.74 X X X X X Desirable 

1.1.1.47 Urine Bilirubin 0 0 X X X X X &:sirable 

l . i . l .48 GIAbsorpt ionTest  0 0 X X X X X Desirable 

1.1 .1.49 Urine and Fecal 0.1 0.02 X X 
Occult Hemorrhage 

X X X Desiruble 

1.1.1.50 Capillary I4orphology O 0 X X X X X Desirable 

1.1.1.51 Protein Assimilation 0 0 X X 
Test 

1.1.1.52 Blood and Urine 0 0 x X 
Chloride 

X X X Desirable 

1.1.1.53 _ Blood 17 kg Steroid 0 

1.1.1.54 Prothrombin Tine 0 

1.1.1.55 Blood, Salivary and 15.0 
Urine Delayed 
Analysis 

1.1.1.56 Respiratory Volrune 133.0 

1.1.1.57 Brotrsulpl~elein (BSP) 0 

1.1.1.56 Incidence of 0 
Acrot i t ls  !Iedin 

1 .1.1.59 Expiratory- 1.1 
Insr i ra tory Force 

1.1.1.60 Bled ~ l a s r a  Frotein O 0 X X 
Froctionarion 



1.1.1.62 k13d 111: ii:ne 0 0 X X X X  X  Desirable 
fiiospl'ate 

1.1.1.63 Tubuler Excretion 0 0 X X  X  X  X Desirable 
Test 

1.1.1.64 Complete Blood 5.6 0.9 X  X  X X  X Desirable 
Cell Count 

? .1 .I .65 0xyee11 Uptabe and 0 0 X  X  
Carbon DFoxjde 
Pi-ociuction 

1.1.1.66 Blood Pressure 1.4 0.1 X  X  X X  X Desirable 

1.1.1.67 Fluid 1ntzk.e and 12.0 0.3 X  X  X X  X  Deairable 
Outp:.:t f i c lua t  ion 

1.1.1.'[3 Oxygen Uptake by 14.0 0.9 X  X  
Red blocd Cells 

X  X X &sirable  

X  X  X  Desirable 

1.1.'L.72 Visual 11L8~sion 1.2 0.02 X X  
Evaluation 

X  X  X Desirable 

X X 1; liesirable 

1.1.1.74 Joint  24otion Range 2.2 1.6 X  X  Desirable 

Desirable 

Desirable 

1.1.1.75 Urinary Albwnia 0 0 X  X 

1.1.1.76 Bacteria Sriearj 5.0 6.0 X  X 
and Cultm'es 

1.1.1.77 Red Blood Cell 0 0 X  X  
Survival 

Desirable 

1.1.1.78 B ~ O &  ATP o o x x Desirable 

Dcsirable 

Desirable 

l.l.l:[9 Retinal Enanination 2.2 0 .@ X  X  

1.1.1.80 Urine Catecholamine 0 0 X  X 

Pulse ilave Velocity 2.5 0.3 X  X  X  X  X  Iksir.ab1.e 

Liver Si7e 0 0 X  X  Y X  X lkslrable  

Gas Form~tion 0 0 
an6 Wssage 

Venous p a 2 ,  p02, pH 22.0 1.0 

X  X  Desirable 

X  X Desirable 

&fuscle Activity and 0.2 O.@Jl X  X X X  X  h z i r a b l e  
State 

0 0 X X X X X  X  X  Desii,able 

Bone Density 0 0 X  X  X  X  X  &sirable  

Rl  ocd and Urine 0 0 X  X X  X  X  &sirable 
Cre~tinLns 

Centrifuns Test 820.0 1000 .0 X X X  X X BzoirwLle 



OP2Ti- 
T O  F U U R  SYIiCH IIv~FERII~I ATIORAI, 

CCh!?? DRGIT ORBIT SFACE SPACr7 AWD 
NASA NOtO. N4.E (LB) (CU IT) L R R  LRB Sl'ATION -- 
1.1.1.9 Total Ecdy Water 0 0 X X 

1.1.1.93 Calcium Balance Study 24.0 1.2 X X 

1.1.2 -1 Distant S ta t i c  Depth 10.0 45.0 X X 
Perceptjon 

X X X Desirable 

X X X Desirable 

X X X Desirable 

1.1.2.2 Dynamic Depth 0 0 
Perception 

X X X X X Desirable 

1.1.2.3 Cue Abstraction 0 0 X X 

1.1.2.4 Decision 1,faking 0 0 X X 

1.1.2.5 Detection of 20.0 1.0 X X 
Light Touch 

1.1.2 -6 Problem Solving 0 0 X X 

1.1.2.7 Brightness &tection/ 0 0 X X 
Discrimination 

1.1.2.6 Association 0 0 X X 

1.1.2.9 Sound Iacal izat ion 0.5 0.01 X X 

1.1.2.10 Tone Pattern 0 0 X X 
Discrimination 

X X X Desirable 

X X X Desirable 

X X X Desirable 

X X X Desirable 

X X X Desirable 

X X X Desirable 

X X X Desirable 

X X X Desirable 

1.1.2.11 Detection of Iieat/Cold 1.0 0.01 X X X X X Desirable 

1.1.2.12 Pain lktect ion 2.0 0.4 X X 

1.1.2.13 Olfaction 3.0 0.17 X X 

X X X Desirable 

X X X Desirable 

1.1.2.14 Texture Discrimination 0.1 0 .O1 X X X X X Desirable 

1.1.2.15 Detection/ 22.0 3.3 X X X X X Desirable 
Discrimination of 
Linear and Angular 
Acceleration 

1.1.2.16 Inductive Reasoning 0 0 X X X X X Desirable 

1.1.2.17 ~ e t e c t i o n l  6.2 1.2 X X X X X Desirable 
Discrimination of 
Force against Limb 

1.1.2.18 ~rn /~Land/~ inger  6.5 2.2 X X X X X Desirable 
Reaction Time and 
Speed Control 

1.1.2.19 Visual-Motor Tracking 0 0 X X X X X Desirable 

1.1.2.20 Leg Control of Force 5.0 0.03 X X X X X Desirable 
- 

1.1.2.21 Near Depth Perception 4.0 0.13 X X X Desirable 

1.1.2.22 Visual Resolution of 0 0 X X 
I k t a i l  

1.1.2.23 Tone Audition 0 0 X X 

X X X Desirable 

X X X Desirable 

1.1.2.24 Peripheral visual/ 2.0 1.0 X X De 
Detection/ 
Discrimination 

1.1.2.25 Color Detection/ 0 0 X X 
Discrimination 

1.1.2 2 6  Vibration &tection/ 0.6 0.3 X X 
Discrimination 

X X X Desirable 

X X X Desirable 

1.1.2.27 Time Perception 0 0 X X X X X Desirable 

X X X Desirable 



1 .:.2 .?O C3:;~.1:,atio:1 0.5 0.W1 X  X  X  X  X  Desirable 

1.1.2.31 Iaarlicl Procedure 0 0 X  X  X  X  X  &sirable  

1.1.2.34 P e r c e p t ~ ~ a l  Szt 205.0 10.0 X  X  X  X  X  b s l r c t l e  

1.1.3.1 Di,brjolog.? a t  Zero-G 50.0 3.0 X X X X X  X X  

1.1.3.2 Cellirlar Fi.gsiu1ogj 50.0 ? .0 X X X X X  X X  

1.1.3 .: 1~5icm-0r;a:~is~' 2.0 2.0 X X X X X  X  X  Dfsirable 
E : q ~ s u r e  to  Space 
Er!viro.n?.ent 

1.1.3 .L Eiological and 10.0 4.0 X  X  
Chen i c a l  
&ccnta:::ir.ation 

1 .I .' .5 Pla;:: P!wsiolo;y 20.0 2.0 X X X X X  X  X  I k s i r a t l e  

1.1.3.6 1rj:lg-Term Anli;cl 303.0 100.0 X X X X X  X  X  Dzsirable 
i7spas~u.e 

1 J . 3 . 7  Tile Indepndent and 86.0 3.8 X X X X X  X  X  
S:ineri:istic Bffects  
o? Radiatior. ord Zero- 
Gravity on Differsn- 
t i o t i o n  in ~ r m  Flour 
Ueetle-Tribolim~i 

1.1.3.8 Tne Effeccs of 'Zero- 9 . 0  5.0 X X X X X  X  X  
Crovity or, W m ~ e c i a  
and Hela Cell 6 

1.1.3.9 Effects  of Welyht- 220.0 31.0 X  X  
les5ness 0.1 I~.r:lne 
k f e n s e s  Agalnst 
Fathogenic Agent 

1.1.3.10 Effect of Weig'lt- 113.0 6.3 X X X X X  X X  
lessiiess on Dlvldii~e: 
Hui~an Cel ls  i n  
C t r l  ture 

P@ 
l.l._i.ll Germination, Seed- 441 .O 10.0 X X X X X  X  X  

l i ng  hvr lop-ent ,  
and His tor leal  an3 

\ I!orphologjcal Plant 
Studies TNrlng 7&ro G 

.? .12 %,perlncntnl A ~ a l y s i s  43.0 9.9 X  X  X  X  
of Aniral Adjiirt-ient 
i n  Vnrrous k g r e e s  
of GravItetlonul 
Force 

1.1.3.13 Tm Effect  c f  W e i g h t -  *{6.0 19.1 X X X X X  
lrssr,css on t,ie 
Rep l i ca t~on  u-id 
!iccc~binat~lon of DiiA 

1.1.3.11 Stbd; of Ti6;uc 71 .O 3 .O X  X  X  X  X  
I(-EL: e.itio,i  ur r i  

Wsu1.1 : '~al l . l i .  Dl: i l  g 
Spi2e i'1lqi.t 

1.1 .3.1:' Z'd~cLior: and Dfs- 30.0 1.5 X  X  
finiction of ii.e 
Crcvity-Sensitive 
Orgair i n  %ro C 



TABLE A .1. (cont  ) 
P(YTl3l?I'lAl' r EX?)S~~~?'II;I~:T3'T -TO --$a in:SIOI( Alj-,OC-,TIafs 

I i E  0 TA"3 FOLLF S?I:CH JI;?ZRI!.! J.TIC::iL ZERO 
I.,TIGiW VOFZ.3 CC!.:F? C0:M ORBIT ORSIT SY:*.C!E SFACE hPiD Xi0 

. ( I ,  C ) 1 1 LQ L E  &).I3 ;;--10:: S'?ATIO:i 73RO PAR'I'IbL IBQ1:4'T' I X S A  110. 
-- 

Effect  01. il;e Space 311.0 
Envi ro~?:.:cnt on the 
Fcedilig, Survival and 
Reproduct io:i of 
h p h n i a  Pulex 

1.4 X X X X X  X  X  

Discrilninatiori arid 56.0 
Co:.imunica tion of 
Aninals Under Zero-G 
Condi tio:is 

A Study of Prioto- 110.0 
syntiietic Action 
Spectra During Ex- 
p s u r e  of Algae 
Cultures t o  True 
Space Illulninatioll 

4.8 x x x x x  x 

Changes iri Sex 65 .O 
D i s t r i b ~ ~ c i o n  of 
Offsprinz Conceived, 
k---selo~.iid and Born 
i n  the  Weightless 
Stace 

Origin of Bimhemical 45.0 
Conpourids 

E f fec t s  of Space 135 -0 
Fliglit  or. Cerebral 
Eieuronal all3 G l i a l  
Chemistry 

Ventilation of Re- 26.0 
spi red Gases i n  
1.hnned Sixce 
Enclosure 

Changes i n  1% .O 
Vestibular Elel-~e 
Act ivi ty  ard 
Vestibular i l e b ~ y  
i n  Fractional G 
Loads and Pro- 
longed &ro G 

Col lect ing and Samp- 
l i n g  of Micro- 
organisms i n  Near- 
h r t h  Orbits 

80.0 21.0 X x x x x  x 

232.0 6.0 X X X X X  X  X  Effec t s  of Iiigh 
Energy Par t icula te  
Radiatiori on Selec- 
t ed  Bacter ia ls  i n  
= r t i c u l a r  Organic 
Compounds 

30.0 2.0 x x x x x  x Ext ra t e r r e s t r i a l  
Electronwgnetic 
Radiation Survey 

Bubble Chan~ber 
E-rir~ient 

9.0 3.8 x x x x x  x 

30.0 2 .O X X X X X  X  

Ionizing Radiation 
Ceasurensnts 

Dis t r ibut ion,  
B~ i i s j  ty,  arid ],leas- 
u rmen t  of ibdio- 
tictive FaLlo,it After 
Nuclear Explosions 

Albedo Level 
l%asureni~nt Prograln 

200.0 8.0 x x x x x  x x 

E!icrome teoroid 
Enviro!il,:eii? l4itpping 

0 0 X X X X X  X  

8 
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1.3.2.: OrLlt~ , * a ~ * d  10030.0 200.0 
A r r  FI , 
T e ~ e s c  ,+, 



t I I I -- 
1.3.4.1 Obstruat-L. s of a 90.0 1.3 X X X  X  X  ?. 

S p c e  Raa~o t lon  
Telescope 

1 .3 .4.8 So la r  Telescope 100.0 5.0 X  X X  X  X  !id. 
1.3.11 .9 Onsen-ation of 9.0 0.7 X  X  

Ionized C l o ~ d  
i t )  S p c e  

1.4.1.1 bbl l t i sp-c t ra l  Secsing 0 0 X X X  X X  
of tlie T e r r e s t r i a l  
Surface 

1 .& .1.2 Pr~otograpiiy of  the 50.0 0 .1  X X X  X  X  
Ter re sz r i a l  Surface 

1 .I& .1.3 tionitorin& of Ea r th ' s  0 0 X X X  X  X  
Ve~eta t ior .  by IR 

1.4.1.4 Infrare* (7-35 
nlcrons)  Response of 
Geologic B'aterials 220.0 10.5 X  X  X  X  X  

Infrared-U\' Spectral 
E3f t tance  

150.0 8.0 X  X  

480.0 2.0 X X X  b d a r  arid t . l ic rora~~e 
Geosciencc thpping 
Capabili ty 

Spect ra l  Ynot,o- 
graphic Response 

1 4 u l t i s p c t r a l  
Phorograpt'y, Film 
F i l t e r  Oriented 

Gographic  Studies 320.0 5.5 X X X  

220.0 1.5 X X X  Terra in  lhpr ing 
Applicatio-s by 
GLcrowave %diameter 

Cartography 0 0 X X X  

40.0 2.0 X  X  X  

0 0 X X X  Detenrir:ation of 
Co~pos i t i on  and 
D i  s t r i t u t i o n  of Ro-k- 
4%-s fro?! Infrared 
Ernission I ragery  

I :u l t i spect ra l  Sens- 
i n e  of Lu:ar 
Surfaces 

Photography of 
Lunar Surfaces 

Stlidy of P l a n e t ~ l y  
and S a t e l l i t e  
Sr~rfnce  F'ropzrties 

& a t  Transfer i n  
Liqiiids a id  Cures 
Under Zero-C 

Absorption of Gqsrs 
by Liquidr a t  
'Zero-G 



1.5.1.4 ;i;:!sll.:t jslcfilzs o? 0 2 .C X  X  
L:fk\~it:s in  the 
Crit lcoi  Rczion 

1.5.1.5 S~:;dy of Convective 200.0 9.0 X  X  X  X  -X 
lieat T:-a:isfer a: 
Zcro-G 

1.5.1.14 Viscosi ty  cid Ss l f -  100.0 1.0 X  X  
1)ifft:sio:; Cceffi- 
cie::is of I!igh 
E'zessi:re Gasrs 

1.5.2.2 S*.!iJ:, Gf Atnospheric 225.0 3.0 
--.> 

x x x x x  X  X  
ar?ec t s  on Ele-trc- 
rragne t i  c 'd:&-$e 
ETopa~azion 

1.5.2.11 P!illimerer 'hrzve- 150.0 2 .0 
length S-ce 
Pro;sgazio- 
i.!eanure!?e nts  

i .5 .3 .2 j i~g l i  E~~trg:,- 150.0 0.5 X X X X X  X  X  
Farzlcle Pqfslcs 

1.5.3.3 Siildy of HigIi 245 .O 13.5 X X X X X  X  X  
Blerey h r t i c l e  
Wybics Uslnt 

1.5.3.4 Particle-Particle 200.0 8 .O X X X X X  X  
Sriidies 

1.5.3 .G Wrticle-Surface 250.0 20.0 X X X X X  X  X  

@ 1n;eractions 

1.5.4.2 Veasurenent of 33.0 2.5 X  X  
tiof gravitational 
Forces 

2.1.1.1 Perfonmnce arid 1150.0 39.0 X  X  X  Dzsirable 

2 . 2  Life 3 ~ p p o r t  System 30.0 2.3 X  X  
Tc:.peruture hiid 

i !~ , ,~ :d i t y  in Zcro 
aijd Par.tiu1 G 



2.1.2.1. Tests 0:' Grirtuge and 159.0 7.0 X  X  
I,laste Oisl)~:;al 
lbtho-3s 

~ ! . , T T T > -  ..&..>..Xi, 
li'XlGt?Zi70LLi!.:i' 
(L9) ( C  ) 

2.1.2.2 Urvtlop.r,er,t of Re- 150.0 5.0 X  X  x X  X  
generative O>yse'. 
Supply Sys-ers 
Under Zero-G 

O:;E I M L A R  SYlCii l!l'E9iF! XIIC!l.& 
CO!WT COXPT OOIII:i'I OIiIilT SPACE Sl-iiCE Ki9 
LOF I& LC6 i SSTAT23ii 

? .1.2.3 PhotosynlLetic Gas 300.0 8.0 X  X  
Exchanger Tests 

2.1.1.5 Cerbor! 1)iosii.c Re- 73.0 4.5 X - X  X  X  X  
r,.ival Uwier Z.. r.o a:14 
Iiirtia! Gravity 

2 1 . 2  Extravehicular Sui t  198.0 18.0 X  X  
and Biopcir 
D ~ a i u a t  ion 

2.1.2.5 E~:~:aluat ion o: 45.0 3.0 X  X  
0.q:gen Recovery 
System 

2.1.2.7 Algae Closed Cycle 65.0 4.0 X  X  
Life  Suprort Systeics 

X  X  X Desirable 

X  X X  2.1.2.8 Fire  Extinguishl~erit 225.0 9.0 X  X  
U!'der Zero or  
k r t i a i  Gravity 
Conditions 

2.1 .2.9 Fecal Collect ion 50.0 1.0 X  X  
Unit func t io r~a l  
Tests  

2.1.2.10 Tests  t o  Evaluate 20.0 2.0 X  X  
Focd Storage and 
Preparation Under 
Zero-G 

I 2.1.2.11 Gas-Liquid Sepal-ssor 500.0 10.0 X  X  X X X 
i Tests 

I 2.1.2.13 Solid Waste Reclam- 40.0 2.0 X  X  X X X  
t i o n  Under Zero-G 

i 
i 2.1.2.1L Test of Regenerative 142.0 3.0 X  X X X X 

>rater supply Systeni 
Under Zero-G 

2.1.2.15 Urlne P~ l r i f r ea t ion  50.0 1.5 X X 
Systnii Functional 
Tests  

2.1.2.16 Nagnetic Radiation 500.0 30.0 X X X X X  X 
Shielding Evaluation 

I 
2.1.3.1 Tests  of Pe~.soimel 25.0 0.5 X  X  X  X  X  Desirable 

Restrdint Equipment 

2.1.3.2 Feas ib i l i t y  Test of 5.0 3.0 X X X X X  
Special Bed f o r  Use 
Under Weightless 

onditions 

2.1.3.3 Weightless Conditxon Uiide- Unde- X  X  
Feedlng k v l c e s  t e r -  t e r -  

mined ir':ned 

2.1.3.4 Evuluntiori of Fro- 200.0 6.0 X X  
t e c t i v r  Clothing 

2.2.1.1 Tile Effect  on I&- 150.0 8.0 X  X 
t e r i a l s  of Lone- 
T ~ n n  E,posure t o  
S p e c  Eiivi roiinient 



Be!.h-:ior of Thema1 
Co::trol Surfaces i n  
Slace 

S t ru - tu r a i  Cnr;&ge 
&tdrc.ination Caused 
by Nsteoroid 
Fc;i:etret i p n  

Liqitid >icriealit  Li fe  
U:lier %rc-G a:.d 
Ox-Sixth  Grzviry 
Co!ditin:is 

Liquid L?i? r i c an t  
Rec ove~-:i iJ!-.Cer 
Zerc-C Conditions 

kzel-.cirazi o:i of 
m' ..r. " 2 .  C-.?" .,.+'. ;- i n .  .. . d . . u u - v L ~ A  
t i e s  of >!a ter ia ls  
a t  Zero-G 

10.0 1 .o X  X  X  X  

25 .O 2.0 X X X X X  X  

!.:eas.~re~c;:?t of So l a r  
AbsorptiviQr a:.d 
T h r c s l  E:5issivity 
of Tiieirnl Control 
ccoti::,: by 
Spec t rophc to~e t ry  

2.2.1.13 Effects  bf Space 30.0 1.5 X X  
E~:viro:l:~.er,t oil the 
Weer Properties of 
Ketals 

2.2.1.14 fd t ip  li. Crack 135.0 9.0 x X x x 
Pruyii,,atlon i n  a 
Vac 4ii.n 

2.2.1.15 Environsentnl 30.0 20.0 X  X  X X  
Corre la t ion  

2.2.1 -25 f!+at. Troricfer ai!rl 70.0 2 .O X X  
hclii i t ion I ' r -o~~: r t , i~ , s  
01' Ssl i d ,  1.51tris a id  
F i l i d  T I I ~ ~ E I ~  

InsulaLors 



2.2.1.30 E f f e c ~ s  of l!i& 100.0 4.0 X X X X X X 
E n e r ~ y  Par t iculate  
Fiadiation 011 Selected 
14aterials - Par- 
t i cu la r ly  O r ~ a n i c  
Co;riu~u~~ds 

2.2.1.33 I,!eeierold Effects  on 63.0 1 .0  X X X X X  X X 
l h t e r i a l s  an3 
Surfaces 

2.2.1.34 hleteroid Penetration 6  .O 1.0 X X X X X  X 
of I 'kterials 

2.2.1.35 Breathing 1:sde and 50.0 5.0 X X 
Fluid Betavior in  
Zero-G Space 
Environ~ent  

2.2.1.36 Evaluatio~i of 10.0 1.0 X X 
Elastomers 

2.2.1.3'7 Radiation Heat 150.0 10 .O X X 
Transfer 

2.2.2.1 Therrr~l  S t r a ins  i n  25.0 1 .0  X X 
Spact-frame Szruc- 
tu re  and Ins t a l l a t ion  

2.2.2.3 Structural  &!oping 0 0  X X 
I<easurements 

2.2.2.4 Iktermine Corrosive 25.0 2.0 X X 
Effects  on S p c e  
Stat lon Resulting 
from Propellant 
Boil-Off 

2.2.2.5 Presslire I a s s  12.0 1.5 X X 
Through Structural  
Organic 1,iaterial 

2.2.2.6 Radiation Shielding 300.0 3.0 X X X X X X X 
Hater ia ls  Testlng 

2.2.3.1 Deployment and 10.0 1.0 X X 
Structural  S t a b i l i t y  
Tests 

2.2.3.2 Tests of Self-  60.0 2.0 X X 
Sealing Structures  

Ikve lop~en t  of 
Inf la table  
Structures 

a-veloprrent of 
Expandable 
Structures  

kployment and 
Structural  
S t a b i l i t y  Tests 

Radiation Shadow 
Shield Tests 

Leak Ix-tection m d  
Sealing Techqiques 

Aiinlysis of Out- 
gassine of an 
orbit in^, S p c e  
Vehicle by Use of 
a  Mass Spectroi~eter  

I r i t~~r r . a l  Lnkora~ory 
Spacecraft Envi- 
ronment Noice and 
Vlbmtion I sve l s  



Piotovoi ta ic  Sular  
C e l l  fiaioatio:: 

Gri iral  lent of 
ssler y: ..e...-- ... a e l e c -  

t r i c  Crl.-pz:lents 

Eigh Sens i t i v i t y  
Fi:st.j C~ctectors 

Solar  l'i.ercicr,ic 
S t a t i c  Por~er Gel:er- 
n t i : ; ~  System 

stu3:; 0: '?T,irl 
1::staLili:irs i n  a 
Ej;.drw;::na%ic Journal  
Eearir.5 Orerat irrg 
U:,",Y Zzrij-Gravity 
Co:tdi:l o r s  

C r r r :  Traras'rr and 
Corgo iian.1Iir~;: 

i?*.:icsi.-r c:' I k c h a n i -  
ca: Fc:s:st:.iic~.s 



TIABIT A-l (cnnt ) 
POTPXTIAL EmEiiII~m:T-TO-l~TISSIOr'J i'iSILOC~~fll'rIOi~S 

---.~ 
II:TE3.~i>.L 01% Tv?0 K)JL4!Y SYIIZH I?,EEi?I!i I?.TII?:JAL 

WEICtI"1' VOLL!:,S Z01,li"P COi4FT OHBIT ORBIT SPACE SPACE 
NASA NO. ItItbIE (LB) (CU IT) LEia LAB l,lD Liii3 STATTON C'PATIOI! 

-- 
2. j 1.1 Ad~znced G,:.darice 100.0 5.0 X X X X 

Systex Evzliiatiorl 

2.5.2.1 &a\ e1opxer.t of 60.0 4.0 X X 
Spsce iu'svicat:onal 
Aids and Tecrlniques 

2.5.2.3 Covparative Iha11~a- 25.0 0.5 X X 
tio:; of 1:avi~atlori 
Tec hqiqi:es 

2.5.2.4 Ik:~,onstration of 17.0 0.27 x x 
R e i ~ a b l e  kutcnorzods 
Kav i~a t ion  
Capability 

2.5.2.5 Ravigation Fixes 20.0 0.4 X X 
with Simple 
I n s t r t m e ~ t s  

2.6.1 .I Passive ~ommunicn- 20.0 1 .O X x 
' t ion Re1e.y 
Drveloplnelrt 

Free Space 350.0 0.0 X X 
Pattern 
D.ztelminetion 

Re-entry Conmunica- 30.0 2.0 X X 
t i ons  Testing 

kp loyoen i  find 300.0. 1.0 X X 
Erection of Lsree  
Aritennas 

Pkgnetic Effects  200.0 1.5 X X X X X  X 
on Communication 
Systems 

Van Allen Radiation 50.0 0.5 X 
Effects  on 
Communications 

Study of Atmospheric 
Effects  on EM 
Propga t  ion 

5 .o X X X X X  X X 

Astrononical Tele- 
scope bvelopment 

Advanced Photographic 
Systems Evaluation 

Zero-G Propellant 
Tank Slosh and 
Vortexing 

He-Start Capability 
After Long Exposure 
to S p c e  

kakage of 
Propellants 

Propellant Stor-  
a b i l i t y  Test 

Teet of ProFllant 
Activated k v i c e  
Culnponents i n  S p c c  
E:rivironment 

Ion Propulsion 
Recomnbi~iuiion 



Application of 
Ti.cr:-sl Csi.trsl 
Coatirlzs I:; Sprce 



SFA :E Si'.4'?IO" EXFZXI:.!2!!7 C~SIG: ;ATLO:~ pz,::. J?:,;.5::.T 

IXSA ?:O . 
2.10.2.7 !.!eteoroid Hit Repair 1Ci;l  .G 27.0 X X X X X  

2.10.2.8 DzL.exii:!ation of 10.0 1 . 5  X X 
Fabricatioi;  and 
Sealini; Teciiniques 
and Hear. Transfer 
Pat terns  f o r  
S t r i~c t r l r a l  Fa r t s  

2.11.1.5 Crew and Carga 3j0.0 10.5 X  X X  X  X  
Transfer Te;hinqxes 

2.11.2 .L Rei~nezvo~s  and 200.0 27.0 X X  X  X  X  
Ucc.:.i11g 

2.11.3.1 Crew Extra- 0 0 X  X  X  X X  
Vel~icular Su l t  aild 
Portahle Life  Support 
System Trzining 

3.1.1.1 I'apping of Cloud 0 0 X  X  X X  
Fon-iat ions 

?.lapping of  Cilanges 
i n  Snou and Ice 
Coverage 

Fionitoring J e t  
Strealns 

I.:eteorological 
S a t e l l i t e  Support 

Hwricane h'atch 
and blaming 

k ' og /~mo~  Suney  
and Prediczion 

Clear Air WLrbulence 
Study and Prediction 

Voice of America 
Service 

Education t o  Under 
Dsveioped Countries 

Earth-Eartii Radio 
Relay 

Earth-Earth TV Relay 

Earth-Earth 
Teletype Service 

3.3.1.1 Navigation Aid f o r  35.0 1 .0  X X X X X  X  
Ships a t  Sea 

3.3.1.2 Searcll and Rescue 0 0 X  X  X  X  X  

Ship Routing and 
Control 

P~mrvc:. and Dynamic 
14apping of the  I k r t h ' s  
Sur.Ture f o r  Ayricul- 
t u r a l  Production 
Estixrates 

Water Resources Survey 0 0 X X X  

INCLUDBD 113 1 .I+ .1.12 Gecdetic and 
Topo~rapLic t.bpping 

Forestry Survey 

Agricul tura l  Siirvey 



0 0 ;. x X X  x 
0 0 x X  X  x X  

0 0 X X X  X  X  

0 0 X X X  X  x X  

2?5.3 1 . 0  X X X  X  X X  

0 0 X X X  X  X  X  

~cler:..<::€ C13';:i361 - 
r i o h  of s z i l s  r'ro. .. 
S r e c t r u l  I!.fi'ared 
1::zissi o:! 

13 0 X X X  X  X  

0 0 X X X  A t m c s ~ h r r i c  t.:s3ifica- 
t i o n  or' the infrared 
Sy.:ct~ai 3-f:-cio!le: 
and E:rittancc i ' ran 
Vei:etatiori 

Oceatio&rap!!y S t u d i e s  0 0 X X X  X  X  X  

IilCLLlDED I!q 3.4.2.1 Hco~ote S t n s i ! . ~  of 
Ercad Sciiie i$:,-dro- 
l o g i c  I'rl'rie!i~::ena 

S ~ R  Tncperature 
Gradien ts  

Ocean Curren ts  
kno:ysis 

0 0 X X X  X  X  X  

0 0 X  X Iceberg  P o s i t i o n  
s t a t i i s  

0 0 X X X  X  X  

0 0 X X X  X  X  

50.0 4 .0  X X X  X  X Tl le l ra l  S t r u c t u ~ e  
a:,d I'nctc-rns of the 
Ocna;: Sul-face f r o m  
S p e c t r a l  Inyrarcd  
Enittrn!ce 

htfr;?.i~:a: ion  of t!ie 
'i7.e : x n l  F - t t e r t ~  a:ii 
S t r u c t u r e  of ti.c 

Ozca!. 5ir:'acc ',:y 
1r.adir.i: ?,I F-. t:?.itted 
i n f r a r e d  Pa.i ini ion 

0 0 X X X  X 

0 0 X X X  X x x 



@ii<3- 
IX'EX?fiL 0;-Z 'EXJ IOL43 S?iZ'li ?i~IE?.T~l !;TlO::.?L ZERO 

iG?G)i'i: V01,UfiV: CO!.:Yi -LI>.:m 0;;7-:T OF<hIT Sp&i: S:li$CC K:B E3 
(LB) (CU ET) U3 1Jm 1 s  3 STitTlOr: ST.;IIG:; ZEf1'3 F;iilSTI.AL REQ'!.!'T I 

11.1.1.1 Spacecrcft  Rc--pair 301.0 168 .0 
F a c i l i t y  

F e a s i t i l i t g  of Using 
Space S t a t i on  f'of 
Tminil 'g,  Training 
Silnulators and 
&vices 

Eva1:iatioti of 
Gro;ir.d Training 
Tecl!nia_:ies f o r  
Space Crews 

h a l y s i s  of Ferry 
Vehicle k:!::ch 
f ron  Iabora tory  
Spacecrafr 

X  X  &- 
sir- 
able 

Reentry T r s t s  

Earth-Lunar Relay 

X X X X X  X  Co~nunicat ion 
S a t e l l i t e  Support 

Comnunicar ion 
Support f o r  Space 
Missions 

Navigational 
S a t e l l i t e  Support X X X X X  X  X 

Tracking and 
Guidance of 
Manned and Un- 
manned Spacecraft  

Qmrantine f o r  
Returning Space- 
c r a f t  Crews 

Condi t ioning Before 
Re-entry f o r  
Returning Space- 
c r a f t  Crews 

Medical Aid f o r  
Returning Space- 
c r a f t  Crews 

Uata Capsule 
Delivery 

National &fense 



TiCI'LE --- 
~'Ukk 1i):iJFiRY I'Ji'S'HOLCGY lii~r%l l i i3 fW ST ZE ------- -----*" -----.- -- -"- --------- 

cap,) {,CFiVf 
---> ---- 

Prj.mary : Crew l.ieal.t'ri 8,126 efficicxlcy 

I Secondary: E f f e c t o f  zero  g on hem-t s i z e  and pathology I 
1, Homal Bp~ t~ tT~rng  Et~vir~nrntznt: E q u t p , - _ _ _ W e ~ i o 2 ~  

2. Weight of: Eqvlprnent and Supplies jlh,) 11 9 -- 

3,  Volume of Equipment and Supplies (cu, ff.): 1nf-::mol 

4, Critical Dimci-isions (ff.) .----... --- 

5 ,  List of Test Appamfus Light'is?eight, &~,?-power X2ay machine 
---- 

6. Average Power Requi rernents (kw) ---- 
7, Special Theimul Ret.,uiremei~fs . - - E l ~  
8,  Orientation: kabsratory,, 

9, Special Navigatben Accuracy 

10. Sfability and Pointing Accuracy .f;r/n- 
- 

1 1 . Crbit Requi retnerrfs , - A  -- 

12. Gravity Requirements Both -- 0 and. P a r t i a l  G 

1. Number of Crew Required I Medical Tech, : 1 P h v s a  

2, Skf 11 categories Biomedical ---- Science, Physician,  

3,  Total Abn-houru -L 
4. Chmnological Span .-i YY. 

5. Experiment Cycles: Dmt ian  -.&-!?1in+ 

6 ,  Potential Hazards R a , d i a t i o n , A e  

Support Equbyinaent : Light box t o  view X-rayfi) devel.oping rooms, sh ie ld ing,  _ 

f i h ,  ct~emicals  - calipers and e e n % i ~ s t e r  s c a l e .  



-- 
NASA Na* 1 , l . j -  a 

EVAIJJATImj (jF SipEp$ j C J(IT, aNSm 
----- ------ 

Crew h e a l t h  ilnd ef ficj-ency maint;c~i:t~:ce 

I Secondary: Effect o f  zero g on cuta~ieous senst2 l i o n  I 
I n t e r i o r  I I .  Normal Operaling Environment: Equip. ~ n t e r i o r - i ;  Craw,-,-.-- 

2,  Vdeight of Equipment crnd Supplies (ib.). 007 - 

3. Volurne of Equipment and Suppiies (cu,  ft,): Internal 0b0O2 ; E x t r e r n a l O - .  

4 ,  CrItical Dimensions (f t , )  . 

1 5. List o f  Test Apparatus book ~ r a t i ~ c a k ~  
-- 

0 6, Avemge Power Requirements (kw) ____--- 

7. Special Thermal Requfremenfs E/R 

1 8 .  Oriantafion: Loboratoty_&/~ ; Equipment N,/R 

I 9 .  Special Navigation Accumcy N/R 

1 10. Stability and Pointing Accuracy - N/R 

11. Bfo i t  Requirements N /R 

12. Gravity Requirements Both 0 a.nd P a r t  

MNPO\tdER REQlJDP7,EMENTS 

1. Nuriber o f  Crew Required 1 Physician; 6 Subjects  

2, Skill Categories Physician &, Su.b,jects 

4, Chronological Span 
1 ~r - & 2 - m m b ~ -  

5. Experiment Cycles: Duration L ; Number 56 

I 6, Poterrtial Hazards - None I 
DISCUSS1 ON:  

22 



Pri.r;~a,~-y : CI.~I.J heal ti! arid e f f i c i e n c y  rnai11-t-.enance 

Secondary Cf ' fects  of  zero  & on blood di  s t j ~ ' h u t i o n  and volme 

2 .  Weight Equiprnenk and Sr:piZlies (Ib .).---I.-cI-uded ill ~ t l i e r  ex~;zrir~:ents - 
lac-Luded i n  o t h e r  ex& 

3. Volume of Equipment and Sripplies (cn. +I .): 1r:temaI ; tternal 0 

4,  Crltical Dimensions (tf .) - ----.-- 1 
Inclu.ded i n  o t h e r  experiments 5. List of  Test Apparatus I -- 

6, Average Power Requirements (kw) - Included in other expe ----- 
1 7. Special ThetmuI bquircinents N/R ----- 

8. Orientation: l a b o r n t o r y p ~ N / R  

9. Special Nnvigotiori Accuracy N/R- 
1 10. Stability and Pointing Accumcy ___ I? /R -4 

1 1 . Orbit ftequire~nenis N /R --.- --A 
12. Gravity Requi temenf-s Both 0 -- and P a r t i a l  G ---i -- 

KEGIU) .--- ~ E I ~ N ~ S  

1 Physic ian ;  6 Subjec ts  I ,  Number of Crew Required .--___ -.--- --=I 
2. Skill Categories - - Physiciaazl FG Sub,iects ----- 
3. Total /~'\an-hours -_______ 20.0-- 

4. Chronological Span 1 yr. 

5. Experiment. Cycles: Duration -ill- ; Number-- 52 
L 1 6. Potential Hazards , None I 

I 

1'40 crew t ime necessary  because physicis11 revie  w b  PI-evious 13ecords included 
i n  o the r  experiments .  



I Prilnar y : Crex! h e a l t h  and e f f i c i e n c y  maintenance 

/ Serondr.i-y: E f f e c t  of  zero g on body m a s s  I 
--- ---------- 

I NSTALLA11 ON REQUIREMENTS ---- -- -- ------- --------I 
I 1.  Normal Operating Environment: i i q u i p . _ I ~ ~ t B . ; ~ r e w - " - ~ & r j J  

2. WeEght of Equipment and Su~pl ies  (1b. ) - - - Q 2 - ~ ~ 2 _ n ~ 4 4 u _ d ~ d d ~ . ~ 1 1 1  
10  0 (11clude i n  1.1.3 *9 ) 

3. Volume of Equipn;ent and Supplies (cu. 8.): \nten,aY_-_ : k t  

4 ,  Critical Dimensions (ff ,) _ _ _ _ _ _ _ _  

---- I 

6. Average Power Requit-emenl-s (kw) 0 ( n c d  i n  1 1  
- 
/ , Special 'Thermal Requirerneni-s ---E/R ---- 

T ~ / R  ; Equipt-nenf- 8, Orienfakion: Laboratory--- 

9. Special tdcxvigctt.ion Accumcy .-PC I 
10. Stability and Poir~ting Accuracy ,- - PJ /R 

- -- 

1 1 . Orbit Requi rernenfs .-____- NL 
12. Graviiy Requiremcmts Both 0 and P a r t i a l  -- G 

M.MPOV4ER -------.- REQUIREMENTS -d 

/ 2. Skill Categories - -- 
/ 3. Total Man-hours Included i n  1 .1 .1 .90  I 

4. Chronological Spa17 1 y r .  

5 .  Experirnenj Cycles: Duration ; Idumber I n e l .  i n  I.? 

1 6. Potential i-iozards High E stress v i t h  l o w  R t o l e r a n c e  



Ekcon6ar.y: E f f e c t  of ze ro  g on EICG 

1. Norr~rcrl Opemkit~g Cnvii-ctrirn*ent: Equip.___-ll&e~-t2.i?~ ; Crew I n t e r g a l  

2. Vv'oight of Equiprncni and S ~ ~ p p l i r * >  (11s.) -----.-- 

3. Volume of Equipinent and Supplies (cu. 

4, Critical Dln?es~sions (Ft .) - --- 
IJaters  E lec t roca rd i  o g r m  (Eke 1 5. List  of Test Apprc~tus -_ - -------- 

---- -- ------ 
6,  Average Power Re-:ciuiremenfs (kw) --__22010____- 
7. Special Theimai f<equlrernenfs N/R - 

8. Orlenfntion: krborofsry ~ $ 3  __ ; E q u i p m c n t . 3 1 ~  - 
9. Special Nwiyafiat~ Accuracy &H - 

10. Stability and Painling Accuracy - - _ -  Q'ri -- 
-- --- 

I 1 1 . Orbit  Rcquiremcnts I? /r= -- 
Both 0 and P a r t i a l  G 12. Gravity Requirements 

1, Number of Crew Required I phys i c i an ;  6 S l ~ b ~ j e c t s ;  I 1~1ediea1 Tech, 

2, Skill Categories . Phys ic ian ,  Biomedical -- Science,  Subjects 

3. Total Man-hours --- -%Q-- -- 

4, Chronological Span -- I. yr. -- - 
6 0  min. for 

5. bperirnent- Cycles: Bura~icltl Meciicc?-1 TeckiCa; Numbor -3- 
1 6. Potential Hazards . None --I 



E)<&."ERjp,EI..IT jji\!E iP;Ppl lci<;lOH '.!Uh4b$vB.Ai?'Y LR ~f_b306 
-- - ---- - 

"I IPLE 
"- N/ISA !do, 1 a I 1.6 

V-ENOUS PPISSW nm> cer,cur_il~loi! ~ 1 1 4 ~  Locf:troed No. 
--" -------- - -- 1 03 5 

CjW EEGTl &/E --- ---- 
Primary : Cretq h e a l t h  and e f f i c i e n c y  mainicnance 

,Secondary: Ef fec t s  of  zero g on blogd pressure and c i r c u l a t i o l ~  t ime.  
(See Note 2 )  

.----- -.-.---- - - 
1 NSI'ACLA"~! 014 REQIJ1 k&iiiiE!.lTS --- -- 

I .  No~mal Operating Environment: EquFp,>1=or ; Crew 

2. M/eight of Equlpmen'r and Supplies (lb.) 0.56- 

3. Volume o f  Equipment and Supplies (cu. ft.): i n t e r n a l B ?  ; kternal 

4. Critical i3imensions (ff .) 
Pressure gau.gs 5. List of 'resf Apparatus --- 

6. Average Power Requirements (kw) - 0 

7. Special Thermal Reqviremenfs - W/H 

8. Oricrriation: haboratory - ; Equipment 

1 9. Special Navigation Accuracy _I\JB 1 10. Stability and Pointing Accuracy. N [E - 
-- 

11. Orbit Requirenrents A___ 
12. Gravify Requirements Both O axxLEkz%d 

WNPOWER REQU! REIdENTS 

1 Observer: 6 Su.bJects 1. Number sf Crew Required -- 
2, Skill Categories Biomedical 

3. Total Man-hours 109.2 

4. Chronological Spun 1 y r .  
84 min. f o r  

5, f%perimel.it Cycles: Duration Observer 

6, Potential Hazards Serum Hepa t i t i s  

Note 1: To be conducted at elid of blood samples. 
Note 2: These might be considered a s  two experiments. 

2 6 



\"1 --*- --- -- - - - - -- -- -- - - - - - - - - -- --- --------- 
k2 'ILlr'CE .--- iisA:s/4 NO. i ~ l , l ~ ' I  ------i I 

Pu imalty : Cvev h e a l t h  and ~ f f ' i c j e n c y  r~~ain%enancc 

Secondary: Ei'fcct of x e ~ ~ o  [: on card iovascular , pulmonary, and rauselc 
i~np? j n;,t'lit, 

-----------a"- ------------ -- ---- 
I NSTALLA'TI ON RkQUi --- RkAlr<!.\ITS - - 

1. Normal QperatTng E~tviro-csnn?ent: Eq~lp..--LntcrLor i c r e w  --____---_ I i l ter tor  

2. Weight of Equipment and Sujrplies (Ib.) 12 (4-10 lkls) (111~:1-. i n  1.1.1~0) 
3.- ( ~ ~ . i ) ( ~ n c l .  i n  1 .  1 6 i  3. %lume of  Equipment and Supplies (cu.  t f n t e n i ~ L - ~  ; k r b r  a _-J------- 

I ,  Critical Dimensioris (St .) ____- -------- 

5 .  List of Test Appcrsa'tus Oxygeil Ana-er, Bicycle Ergo~aeter ,  
Car.di otaclio~neter ---- ------ 

6. A v e r u ~ e  Power Requirements (Itw) ~ A O Q !  

7. Speciol Thermal  llequii,ernenlr __N/R-- 
8. Orientafion: b b o r u i c r r y ~ - - - 2 ~ ~  ; ~guipmeni:_.E/~ 

9. Special Navigation Accuracy ..-..-.- E~!R - - -  

10. Stability and Pointing Acci~rcrcy ----~k-- 
------ 

I 1 . Orbit Requirements N /R 

12. Gravity Requirements _ 2 o t h O a ; n d P i a b L - L -  ___.-- 

N~ANPOV\~E:R RFQUt REMENTS - 
'I. Number of  Crew Required 1 Physician; 6 S~b , i e c t s  ----- 
2 ,  Skill Categories - Physician -- & Subjec@ 

436.8 3. T o t ~ l  Man-hauts - - --- 
4. Chmnologiccrl S p a n .  1 lTr e -- 
5. bpef iment  Cycles: Duration -3%. ~ i n *  , ; Nurnber ___52- 

I 6 ,  Potential Hazards - Hypoxia, tendons and muscle a,st& s i a  I 
This i s  not a va l i d  t e s t  because : (1) 180 bpm does not rep~esc-l i t  riiaxin~al 
work - some s ~ b ~ j e c t s  v~ill never reach 180; (2 )  loose ligaments i n  the knees 
would cause decl-cased pprfoi-~ianet and tlic cause of the  decreusc r~ou_d LC 
erroneously a t t r l b u  ted t o  other fac to rs ,  

I 
I 
i 



I primary: Crew h e a l t h  a,nd e f f i  c iency  rnailzt2enc?nce 

I Secondary: E f f e c t s  of zero  g on ca rd iac  output  and h e a r t  movement 

I InCernal 1. Normal Operating Enviianment: Equip .  -.Anterna:l-_; Crew ______--- 

2. Weight of Equipment and Supplies (lb .)--30 - 

3. Volume of Equipment  and Supplies (cu. ft.): I n t o r n a ~ . A ! ? ~  i b : f e r n a l A  

4.. Cr'ttical Dimensions (ft . ) -- ---I 
5, List of Test Apparatus - B a l l i s  

- 
6, Average Power F:equirerneni-s (kw) .- 
7. Special Thennal Requirements ,-__-I--- --- 

N ; Equipment- B k 8. Orientation: laboratory -_____------^I- 

9. Special Navigation Accui-acy N /R 

10, Stability and Pointirtg Accurcrcy ..-.-- N /R 

- _____l___l_ . I-- 

11. Orbif Reguiren~ents N /R 

12. Gravity Requirements Both 0 and Pa r t i a l .  G 

M N P O W E K  REQUI REW.EN'IS 

1 ,  Number of Crew Required 1 Physician;  1 Medical Tech. ; 6 Subjects -- 

2 ,  SklIl Cafegories Physician,  Biomedical Science, Sub jet%- 

3. Total Man-hours -- 

4. C h ~ s n o l o ~ i c a l  S p n  -.-.-- I- -XL s 

5. Experiment Cycles: Duration 90 min. ; N u m b e r 2 2  

6, Potential Hazards - None - 

- 
Dl SClJSSl ON: 

C -I--___ - _l__pll_____ ---- -- 
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%condal*y: Ef f e c t  of' zero-g on i~looii  and urint. ciierriis l,ry 

2,  WeightofEquipmenf-erndSupplies(113,) 214 -+-JL!~L1ncl1 
1.2 -c- 13 [lrncl i 1 1  1 1 3 .93) 3. Valurne of Eciuiprncnt and Supplies (ctr, lk,): lnterr-~aT__ j'I?>herfial - 

1 4. Critical Dimensions (fi.) - ---.--- ----- 

1 5. List of Test Apparatus Flame P!~oto~netter 

6 ,  Average Power Requirements (I<\V) 0~010--- 

7, Special Thermal Requi remenfs __-.--~h - 

8,  Qrientaiioi~: Laboratot-y N/R ; Equipment N/R 

9. Special Navigation Accurocy -N/K- 
10. Stability and Pointing Accuracy ,--- u /R -- 

- 

19.  O r b i t  Requir-errierrfs fl /R --- 

12. Gravity Requi ren~erlts ~ 0 t h  0 anti Partial G 

7 .  Number of Crew Required 1 Medica,l Tech.; 6 Subjects =I 
2 ,  Sk'ill Categories _. Eione&i.czl. Scierice & Sub.ie cts ---.--A 
3. Total Man-hours 114,4 I 
4.  Chronological Span -_."-AL$+ 

12 !nl i i .  f o r  
5. Experiment Cycles: Duration Medi~G-lk-cL; I\iuinher - 62 

1 6. Potential i-lozards _ An ope11 f l ame  phot,orneter' i s  not  advisa1:le .in 

a 50% O? a, tm~sphere 

DISCUSSION: 



TITLE __-- E4ASA ia!o, 2.1. 1. 10 
MUSCLE FUTaCTION 

----- ------- ----- --- --- 
Q[;,J E!CZ'I YE --.---- - 

Primary: Crew h e a l t h  and efficiency mai~itenance 

I Secondary: Ef fec t  of  zero g 011 muscle streng-th I 
1, Normal Operating Environment: Equip.- I n t e r i o r  

2 ,  Welght of Equipmen+ and Supplies (Ib.) 

3. V o l u m e  of Equiprtvmt and Suppiies (cu. Fi-, 

4. Critical Dimensions (fi- .) - _ _ _ _ _ _ -  

7. Special Thermal Requirements 

8, Orientation! laboratory 

9. Special Navigation Accuracy - 

12. Gravity Requirements Both 0 and. P a r t i a l  G 

'I, N u m b e r  of Crew Required 6 -I 
2, Skill Categories Subjects  

3. Total Man-hours 436.8 

5. Experiment Cycles: Bumtion ; Number- 122 I 
6, Potential Hazards Back and knee in jury  with weakened ligart~lents I 

DISCUSS1 ON: 

This i s  not a v a l i d  t e s t  of  muscle funct ion .  90% of musc1.e f'unction i s  
dynamic and spr ing  res i s t ance  t e s t s  measure only s t a t i c  s t r e n g t h .  



clefteed No. 030 
- 
-erP?fg 

Pr j.mary : Crew hea l th  and e f  f .iciency rnain-Lenarnce 

I Secolidary: E f f e c t s  of zero g on blood chemistry 

I .  t\iorn~aI Operating Environment: Equip, 

2 ,  Weight. of Equipment and Supplies (/be)-- 

1 3. Volume of Equipment and Supplies (cu. ff.): Internal 1 . 2  - ; External- 01 
4. Critical Dimensions (ft.) . 

5. List of Pest Apparatus - C a l s l  Packets , Calbiometer , lticrofu.:e '-4 
I 

- 

3 ,  Average Power Requirements (kw) - 0.010 

7. Special Thennai Requirements N /R 

8. Qrienfatian: Laboratory. N/R ; E q u i p m e n f N / ~  

9, Special Naviyafion Accuracy - N /R 

10. Sfability and Pointing Accuracy,  N/R 

- -- 

11 . orbit Requitemcnts N /R -- 
12. Gravity Requirements Both 0 and P a r t i a l  G 

I 1. N u m b e r o f C r e w R e q u i r e d _  1 Medical Tech * J 6 Subjects  

1 2. Skill Categories Biomedical Science & SubJects - -4 
3. Total Man-hours 46.8 

4. Chronological Spun 1 y r .  

5. trperirnent Cycles: Oumtion 42 mine 

6, Potential Hazards 

Dl PCUSSI ON: 



^ il________---- - _ _ _ _ _ _ - I _ _ ~ -  - -------- 1 %Ti:_ _ --- NASA i d ~ .  l s l e l e ~ 2  

ErsD E)r;PWITORY pC02 141~13 kct~l<heed i4o, 040 
" __ - --- - -- 

C J ; ! ~ ~  ECsl i V E  -- "-- -- --- 
Princtrj- : C r e w  h e a l t h  and e.Cfici elicy maintenance 

! Secondary: Effect of zero E: on end & .- 

1. Momcrl Operating Environment: Equip ,__hter ior  ; Cr-ev~ 

2. Weight of Equipment and Supplies (lb.) 29 --- 

3. Volume af Equipment and Supplies (cu. f t , ) :  i n t e r n a l . . - - L . L  ; b 

4, Crltical Dimensions (fi.) ,-__ 

5 .  List of  Pest Apparatus &Mass Spectrometer -----I 
6, Average Power Requirernenfs (iw) -- 0,072 

7 ,  Special Thermal Reyuiremeni-s N/R 

8. Orienfatior~: h h ~ r a l - o r y ~ - -  N '  ; ~ ~ u i ~ r i t e n ' r N / R  

9. Special Navigation Accuracy %In - 
10. Sfability and Poinfing Accuracy -..- %!! 

-- ------- - - 
1 1,  Or-bit Requirements - N /li 

12. Gravity Requirements Both 0 and P a r t i a l  

-- - I 
tAANPOi,,IEK REQUIREMENTS I 

I .  Number- of Crew Required 1 Observer; 6 Su'ojects 

2, Skill (Zertegories Bionledical_ Science - ; Sub,je ------ c t s  

3. Total Man-hours - - 182 

4. Chronological Span - 1 yr. 

5. Experiment Cycles: Duration -54 ; Number 122 

6. Potential Hazards None 

I DISCUSSION: - 



"fi'a'! t:: 
--em- NASA k140, 1- * 1.1 . I3 

V~TI)IT'JG F:VA~AJJA CIOI\~ tci~,1<haed N u ,  't 14 \ 

---- --- --------- --------- ---- ---* ----- 
QU,IEG"rlVE - -- 

1's j :ntl,?-y : Cret? heal th and eff ic iency rnaintenaz~c~ 

I Lkcc>sc?ary: E!'fcct of zero  e on ur ine  voidi,ng I 

1.  Nonilal Operating Environment: Equip .. Int"rn"l- 

2, Weight of  Equipment and Supp!ies (Ib.) 

3, Volume of  Equipment and Supplies (cu. 

4, Critical Dimensions (Ft .) __ -- 
5. List of Test kpparafus 

-- co:,iplaint s w i i l  
p- 

6. Average Power Reqsi remsr~ts (kw) 
7, Special Thermal Kequlrementr -___ ......---- 

8. Orieniat-ion: Laboratory 

9. Special Navlgatlsrt Accuracy ..--- ----- 

70, Stability and Pointing Accurcrcy , -  --- 

f I .  Gi-bif Requirert-icnts mm ~k__ 
12. Gravity Requirements Both 0 and Pal-tial. G 

1. Number of Crew Required _ 6 ----- 
2, Skill Categories - Subject ---- ---- 
3. Total hl\an-hoi~rs 73 - -  

4. Chronological S p a  1 yr. 

5. Experiment Cycles: Duration -2 "in. 

6, Potential Hazards None - 

DISCUSS! ON: 



-------- ---- --- 
F 

NASA 140 , 1.1.. r . 1~ 11 
KEDfSE:Y ABB BL4DDER STORE: FORhSAT3 0lil Ld 

bascfehecd No, 043 I ---- -- jw ---- 
Primary: Crev hea l th  and e f f i c iency  ma3 ntenance 

Secondary : Effects  of' zer9 g on kidney and bladder stone formation 

2. Weight of Equipment and Supplies (ib.) 53 ( I ~ c J - .  i n  1 . 1 0 1 . 1 )  
l - . i n  m-FJ---- F 3  

3. Volume of Equiprrlent and Supplies (cu. ft*): '?tt&%% ; - 1 

7. Special Thenal Requirements ____ TJ /R 

8, Orientation: Laboratory f l / ~  ; Equip~nent 

9. Special Navigation Accumcy N!R- - 

1 10. Stability and Pointing Accuracy. N/R I 
1 I .  Qhit Requirements N /R - 
'12. Gravity Requirements . Both 0 and P a r t i a l  G 

FtdPOViEt": REQUIREh4ENTS 

'1. Number of Crew Required 1 Medical Tech.; 1 Physj.cia,n. L 6 Subjects - 

2, Sklil Categories 

3. Total h4an-hours l+y *4 
4. Chmnoiogical %pan 1 y r .  

66 min f o r  
5. Experiment Cycles: Dumtisn Medical ~%~LL, ; Number ___ 

6,  Potential Hazards 

I 
- 

To be conducted at  same t h e  a s  1.1.1,8'7 and 1.1,l.l 



----- 

fy TITL,:: ------ IdrGSk No. 2 1 1- 15 g RED BL03D CII,L MASS kli~ssd b\]o, 046 
------- ---- 

p*~., 8 E f  FCTI ?J': ---- ----- 

(-! \,A Pri  117ary : Crew fiea.tlh aiid e f f i  i:iency ma intcrancc 

&,coiirirzr~: Ef fec t  ctf zero  tr on red blood c e l l  r p a s s  

1 . Nsrmn f Qpervif ing Envi ronrnent-: Equlp. Illt ___- ; C I - ~ W ~ -  I n t  . 
2. Weight of  Equipnlerif and Supplies (Ib,) 2711 -- 
3. Voic~rne o f  Equipmeni a t ~ d  Supplies (CU. ff.): Internal 3 ; Extstrncsl___O 

4. Critical Dirnensians (ft.) _ _ _ _ _ -  - 
5 .  List of  res f  Apparatus ----- Scin t i l lomet r r ,  radioact ive  inotopcs ,  s t c .  1 

I -- - 
6. Average Power Requirements (Itw) ~ ~ ~ 4 0  
7. Special Thermal Reyuireniants - UR 
8.  Orie t i taf ion~ Lirbomi-ory-- N/R-_ ; Eqvipmenf ~ N j n  

C). Special Navigation Accuracy __._--!LRR---. 
10. Stability and Pointing Accui*crey +  la/^ - 

--- 
1 1 . Orbi t  Req~~iremenfs N /R --.A- --- ---I 
12. Gravity Requiremenfs - Both --- 0 arid P a , r t i ~ ,  

-- 
KEQUI R&l\b,ENYS - 

B\SCUS%I ON: i P 

C". E 
fss f$j 

p 

Subject time i s  only the  t i m e  f o r  reading the  instrwcient arlcl. does not 
include t h e  t ime  required fo r  a.bsorp'ci.on. Absorption t h e  is 21: hours. 

I .  Number of Crew Required _ 1 Medical Tech.; 6 S~~.bjects  

2. Skill Categories Bion~edical Science & Subjects -- -- 
3. Total than-hours 11- 1. .6 -- - 
4. C h r o i ~ o l o ~ i c a l  Span - vlnin 3 0 fo 1- 
5. hper i rnent  Cycles: Duration A-td&~s~-; Number 6 

6, Potential Hazards - Excessive rad ia t ion  



I Primqf: C j  e?.r healih and, ef'ficiellcy ~ a b t e i l ~ n i t c  
I 

I Secondary: E:L"fects of zero g oa cosillophil count 

' C l+E?\V. 111 1, Nom~al  Ol-rercrting Environment: E q l ! I p . _ a j - h & ~ ? ~ - _ _ . t  
8.4 + 0 4- c i n  1.1.1 

2 .  W e i g h t o f E q u i p m c n t u n d S u p p l i c s ( i b . ) ~ ~ 1 ~ ~ ~ ~ 1 . ~ ~  -__ 
.13 -f- ."7 -t- * 

3. Volume of Equipment and Supplies (cu.  i l n i c r n o ~ ~ ~ d ,  I.]. 

1 4. Critical Dirne~irionr (ft.) . --- 

5. List of Test Apparatus 

6, Average Pc~wer Requireme 

7.  Special "Thermal Kequl 

8, Orientation r hk-torafory, 

9, Special Navlgcriiorr Accuracy 

'10, Stabil'lty amci Poi~ttfng Accuracy, -- 

I - ---- 

11 . Orbit Requirements - 
12. Gravity Requirements Both 0 andd ESertial G 

t&iNPOW%R KEOUI - REMEN2 

1. Number of Crew Required - 1 Medical Tech,; 6 Subjects 

2, Skill Categories Biomedical Science & 

3, Total Man-hou~s 
114.4 - 

4. Chi-onological Span 1 yr. 
54 min fo r  

5 ,  Experiment Cycles: Duration ~~LC~.LLEXL--; Number - 
1 6. ~atentiol  Hazards Infection Prom puncture I 



I"ITLE 
CAP I LLARSI F-r2fG 1 LITY cjc)Jlrc,-d N u ,  0lcS 

Crew hea,lth a r d  e f f i c i e n c y  mailz-Lenc- dace 

i Sccoud-ary: Ef fec t  of zero  g oil c a p i l l a r y  f r a g i l i t )  

I n t e r i o r  I ,  Nomc~lQ)pesotingEr~viror~il-rent-: Equip. Il1i~eriior ;Crew 

2,  Weighf of Equiplnsnt and Supplies (ib.) .7 +( .I- I n c l .  i n  : L . ~ . - L . ~ I  ) 

.4"mfq! 41ig 3. Volume of Equipment and Supplies (cu,  fi-.); [nterna . -- .xternal__- 

4. Crit ical  Dimensions (ff..) - 
5. List o f  Test Apparatus - I -- / 6. Average Power Requirements (Icw) 0 -- 
7. Special Thermal UequlrernenSs -- - 

8. Orientation: laboratory. N/R . ; Equipment N/R - 

9. Special Navigakton Accuracy -_- UR - - 
N/R 10, Sfability and Pointing Accurocy . -- -- 

-- 

I 'I . Orhi t R e q ~ '  rements -hEhi.-- -- 
12. Gravity Requirements - Both 0 and P a r t i a l  G 

1. Number of Crew Required - 1 Observer; 6 Sub,jects - 

2. Skill Categories Biomedical - Science ; 6 SubJect ------ s 

3. Total Man-hours 124.8 

4. Chronological Span 1 y r .  

72 min. 5. Experiment Cycles: Duration -; Number. 52 

6, Potenfiai Hazards Unnecessary breaking of blood v e m l s  

Tile use of a patechrolneter i s  probably a b e t t e r  technique f o r  d e t e c t i n g  
ca-pi l la ry  f r a g i l i t y .  

-- ---.- - 
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VISUAL FESLDS EVAi,rjiiTI.Cii'~ 
------ 

Crew health and maintenance oi' e i ' f icieney 

Secondary: Ef fec t s  of zero g on v i sua l  f i e l d  

-- 

I ,  Normal Opera t ing  Envi rcznrnent: Equip. _______- 

2,  Weigh t  of  Equipment. and  Supplies  (lb.) 2 - 2  

3. Volume of Equipment and Supplies (cu.  ft.): Internal 1.6 - ; External 
4. Cr t t l ca l  Dimertsions (ft ,) - 
5, List of Test Apparatus 

-- 

8. Oriei2fai-ion: Laboratory ~ J / R  ; Equipr-neni- f i / ~  

9. Spec i a l  Na\~igcl t ion A c c u r a c y  

10. Sfability and Yoinflng A c c u r a c y  . 
-- 

12. Gravity Requirements 

1. Number  o f  Crew Required 1 Observer; - 6 Subjects  

2, Skill  Categories Biomedi c a l  Science & Subjects  

3 ,  Total  Man-hours 

4. Chronological  Span .-- I y r .  

5. Experiment Cycler :  Duintion 42 , jn.  

rev nierabers can nlap for each o the r ,  e l imina t ing  observer.  



,&corici.~ry: EPfect  of zero g on cloi;tj.ng tjnie 

2 .  W e i g h t o f E q u l p m e n t a r ~ d S u p p l i a s ( l b , ) . _  0 
0 3. Volume of Equipment and Supplies (c~J ,  fi-.); Infernal ; kfe~~~cr l____  0 

4, Criticai Din~ens isns  (ff.) ,.-_-_ --- --ma- 

5. List o f  Test Apparatus --- 
- - -- 

6. Average Power  Requirements (kw) -___-- 0 -. 

IV /R rIZ1 7. Special Thermal  Requlrcnlents - --- 

8, Brientafion: Laboratory..-----.-.-.-- _/I< ; Equipment. I T ~  . _. - 
9, Special Navigcifion Accuracy . - - -  I? /R ---- 

10, Stubi lity and Poil-iking Accuracy , N/R -. 

11 . Orbit I<eqi~irt:ments ------ A-___-- 
12. Gravity Reqvirements -- ___- Both Q . _ t ~ c l S d ~  

I .  N u m b e r  of Crew Required 1 -- 
2, Skill Categories .-____ Physician 

3, Total Mian-hours -- Tnsignif icant 

4. C k ~ - o ~ i o l o ~ i c a l  S p a n  - -- Mission duration -- 

5. Experiment Cycles: Durafion In~i@Li&aZi!i; Nur-ilber___ - 
6. Potential Hozards Excess bleeding 

Perform by observation o other experiments and of accidental 
injuries. - 



Ti-i'LE 
-, 

RE ST IRATORY lV3T 
-- -- - -- - -- - -- ----- --- --------- 

OB,I EQ:"a'i vt: ------ ---,a 

Primary : Crew hea l th  alzd ePPiciency maintenance 

S2condary: Ef fec t s  of zero g on i-espjratory ra te  i 
I n t e r i o r  1. Normal 6perertI1-1g Environment: Equip. --~-- '; crew Interioi- ----- i 

2. WeighiofEquipmentoi?dSuppl ier( Ib . )  00% -- 

3. V o l ~ ~ m s  of Equipmsnt. and Supplies (cu, f t , ) :  Internal--LU&?2,. ; 6:fr;rncrl- 

4. Crltical Dimensions (R.) -- 
5. List of Pesf I t ?pp ra tu~  Pne unlot acliome t e  r 

-- 
6. Average Power Requirements (Itw) 0.001 

7, Special Yhar-ma1 Reqidlrementr -___ 

8, Orientation Im/ssrertory 

9 .  Special Navlgat'lon Accurcacy . 
10. Stabi llty and Pointing Accuracy , 

-- -- 

'1 I , Orbit Requi remsnts , 8.b - 

'1 2 .  Gravity Requi renianfs - Both O and P a r t i a l  G 

AaNPOjNkR REQUI REME t4TS 

1. Nt~mber  of Crew Required 1 Observer; - 6 Subjects - 

1 2. Skill Categories Bioaedicaal Science & Subje 

1 3. Total Man-hours 65 5 -. --I 
4. Chroriological S p n  3. yr .  

5.  Experiment Cycles: Dumtion -36 ,; t%uinbor- 730 

6, Potel~ticxl Hazards None - 

DISCUSSION: 

This experimelzt call be e1imina.ted. Respiratory r a t e  could be taken during 
the  oxygen consurription ( r e s t i ng  phase) of experiment 1 . 1 . 1 . 7 ,  



I Primpry: Crei? l - ~ e a l t l ~  a t ~ d  e f f i c iency  maint,enanee 

I Seco~~cisry: Ef'i'ect of zero e, on mucosL21 i n t e g r i t y  I 

I n t e r i o r  i n t e r i o r  1. Non-i~ul Operatirsg Envil-onment: Eqilip. -_______,-.--.---- ; Crew. 

2. Weic~lrt- of  Eyuiprnenf and Sr~ppi ies  (Ib,) 0 -- 

0 3.  Volume of Equipmerit and Supp!ics ( c ~ J .  ff .): Intsmal-L-___ ; External 

4. Critical Dimerisions ( F P . )  ,- -- ----- 
5. List of Test Apparatus -- Visual --- inspection - 

--- 
6, Average Power Requirements (kw) 0 ----- 

7. Special Thermal Requirements ~ _ r a / ~ i - - . - -  -- 
8. Qrieni-aiion: L;dboratoly - B/R _ ; Eyviptnent N/R 

1 9. Special Navigation Accuracy - N /R 1 10. Stability and Pointing Accumcy . N /R 
- --- 

I I . Orbit Requireme~:ts --- 

12, Gravity Requirements 

1 Gbserver; 6 Subjects 1. Nurnber of Crew Required --.--__ -- 

2, Skill  Categories Biomedical Science i% Subjects -- 
1 3. Total Nmn-lioun -- 20.8 

4. Chronological Span I. yr. __ 

5. Experirnenf Cycles: Duration - 1 ! n *  ; Number- 52 

1 6. Potential Hazards None - 1 
- 

DISCUSS1 ON: 

\ --.---- 

4 1 



I Pr  haary : Crew hectlLh a x d  ef f iciei~cy Z I ~  i ntenancc 

I Secondsi-y: Effect of' zero-g on Inciderice oi' dyspnea 

L ~ l t  . 1. Momal Operat it'rg Envi~-onment: Equip, 

2. Weight  of Equipment ond Suppties (ib.1-- 0 

3. \/olvrne of Equipment and  Supplies (cu, Fi-,) ;  Intcmul 

4. Crltical Dimensior.is (ft .) , 
5. List of Pest App~mtus  A c h e c k l i s t  -- to be completed by each subject 

1 
I 

- 
6, Average Power Requirements (law) - --.- 0 

8. Orieni-ation: Laboratory N k  ; Equipment N/R 

9. Specicfl ldovigotion Accurclcy IT & 
10. Stability a n d  Pointing Accuracy rJ./n - 

11. 0hi t  Requirernenls N /R 

12. Gravity Requirements Rot11 0 and P a r t i  a 1  G 

/ I .  Number o f  Crew Required 6 --- 
I 
i E 1 2. Sklll Categories Su.b ject - 

3. Tofal Man-hours - 36.5 I 
a 4. C h ~ ~ n o l c r g i c a l  Span 1 yr. I 

1 min. 5. Ekperiment Cycles: Duration - ; Number 365 

6, Potential fiazasds None -- 
..--- 

DISCUSSION: - 



NASA Nu. l,l,1.,;23 
SKIP$ !L%ICX(IVESS Irsekt~ec-d No, 054 -- -- 

E f f e c t  of  zero g on subcutaneous fat, 

Secondary : C r e w  h e a l t h  and e f f i c i e n c y  rnairrtenance 

1. Normal Qyeratir~g Environment: Equ ip .  I n t e r i o r  ; Crew I n t e r i o r  -- --I 
2 ,  Weight of Equipment and Supplies (ib.) 0.3 ----- 

3. Volume of Equipment and Supplies (cu, ft..): In~ernal~-O,OQ6~ ; External-> 

4. Crifical Dimensions (ft.) - - -- 
Fat Cal ipers  5. List of  Test Apparatus -- 

- -- 

6. Average Power Requhernertts (kw) 0 

7. Special Therrnal Requirements N& - 
8. Orientation babosatory- N/R ;Equipment N/R 

8. Special Navigation Accuracy 

10. Stability and Pointing Accuracy, N/N 
- -- .- 

11. Orbit Requirements - N /R 
1 

12. Gr~v i ty  Requirements Both 0 and Part i .al  G 

I MANPOWER REQUIREMEHE 

1,  Number of Crew Required 1 Observer; 6 Subjects  -- 

2. Skill Categories Bi-omedical Science & Subjects  --- 

3. Total Man-hours 20.8 

4, Chronological Span 1 yr. 

5. Experiment Cycles: Duration L2 -; Number- 52 

1 6 ,  Pofential Hazards - None 1 



VENOUS Dl S1Th;i\r b i OIJ 1~cii',heed NO, 053 
------------- 

1 
Primary : Crew health and e f Ticiency maiilterlance I 

I Seconda,ry : Effec t s  of zero-e on pe r iphera l  L).,l.ood flow and venous r e t u r n  

1. Normal Ope ra t ing  Environment: Equip. I n t  . 
2. Weight. o f  Equipment a n d  Supplies  (Ib.) -- 

3. Volurrle o f  Equipment and Supplies  (cu.  f'r,): Internal____0- ; External 

4, CrTtical Dirnensions (ff.)  -- --- 

5. L i s t  o f  Test Apparutus - Visual  inspect  ion 

6 .  Average  Power Requi rements (Itw) - 0 

7, Specia l  Thermal Requirements N /R .-- 

N/R ; Equipment 8 .  Orieni-ation: Laboraiory - 

9. Specia l  IAaviyefion Accuracy  - -  

10, Stabi  li ty and Pointing Accuracy  .. 
----- -- ---- 

1 1 . O r b i t  Kequi rements -. N /R 

12. Grav i ty  Eequi rements --- Both 0 and P a r t i a l  

1. Number o f  Crew Required 1 Observer; 6 Subjects  

2, Skill Categor ies  Biomedical - Science & 

3. Total Man-hours - 218.4 

4. Chrotiologicai Spun 1 y r ,  -- I 
5. Experiment Cycles :  Duration l2 ; Number 

6, Potent ial  Hazards - Nolie 

DISCIJSSt ON: 



NASFi tda , 1.~-. 1-25 
NAUSEA - F?EG~IC1TTf4'I?10;d EVA LUATIOil?' L O C ~ I I ~ P S ~  NO. 056 

-----"*-- ------- - 
1 

P r  ima,r y : Crei:i h ea l t h  a n d  e l?f'iciency maintenalice 

I Sczcondary: Effect; of zero g on gastr-ic axid placement 

1 . Normal Operating Environr~~ent: Equip.  I n t e r i  __-; o r  Crew ..-.-.-.------___-~ In t e r io r  I 
2. Weight o f  Equiprilent arid Supplies (Ib.) o 
3.  Volume of Equiprnenf trnd Supplies (cu. Ft .); Internal 0 - ; Fx!emaf 0 

4. Critical Dimensions (fi.. ) -- 

5. hist of l e s t  Apparatus - A check l i s t  t o  be 

-- - 
6. Avemge Po-,ver Requirements (kw) 0 - 

7, Special Thermal Requlrer-nenf-s -- N/R 
8. Orieni-ation: kaborcrfory -- R/R -; Equipment. N/R 

9. Special NavigcatIon Accuracy -- N /R 

N/B 10. Stabi lify und Painting Accuracy --- 
1 1 . Orb!+ Requirements /R 

12. Gravity Requirements 

1. Number of Crew Required 6 

2, Skill Categories 

3, Total Man-hours - 

4. Chmnological Span - 
5. Experiment Cycles: Duration 2 mine 

6 ,  Potential Hazards None 

I DISCUSSION: I 



EXI'ERl kP\t].IT AND API".I_[GAf"l ON SUM/\PiARY Ui 18906 
-- ---.-.---- 

NASA No. 1 , ~ . 1 . 2 6  
BLOOD BILIRUBIN Loc kkreed NO, 

--- - 
055 -- 

Crew hea l th  and ef'f ic iency ~?riintenance 

Secondary: Ef fec t s  of zero g on blood b i l i r u b i n  ( l i v e r  funct ion)  

t NPTALUTION REQUIREMENTS I -- 
I 1. Normal O p e r a t i n g  Environment: Equip. I n t e r i o r  ; c r e w  I n t e r i o r  --I 

2. Weigh t  o f  Equipment and  Supp!ies jib I! 24 + 8 .4  (1ncl .  i n  1.1.1.90, - ---- 1.1 .1 .93)  
1.2 4- 0.1 (' n z m - l  -*, 

3. Volume o f  Equipment and  Supplies (cu.  t .  I n t e ; n z r c ) '  "l')'@ernal 

1 4. Cr i t i ca l  Dimensions (ft . ) 
5. List o f  Test Apparatus Beckma.n Microfuge 

6, Average  Power Requirements ( 
7. Special Thennal  Require 

8. Or i en t a t i on :  Laboratory 

9 ,  Specia l  Nav iga t ion  Accuracy  

10. Stabi l i ty  a n d  Pointing Accuracy  

1 1 . O r b i t  Requirements N /R 

12. G r a v i t y  Requirements Both 0 a d  P a r t i a l  G 

I 1. Number  o f  Crew Required 1 Medical Tech.; 6 Subjects ------I 
2. Skill Ca tego r i e s  Biomedical Science & Subjects 

3. Total  Man-hours 67.6 

4. Chronological  Span 1 y r .  
84 min En- 

5. L p e r i r n e n t  Cycles:  Duration A d i . c a 1  Tech. ; Number 

6, Potent ial  Hazards Serum liepati- t is  eom pu.nctu.re 

DISCUSSION: 



-- 
NASA NO. l a l * l c 2 7  

Bogy TLI:ldl'FI<.r\?.'LTa 
--- -- 

Grew heal<,h and e f f i c i ency  n ia i~~~ccnn~ice  

i ,%condary: Effect of zero g on body regu la to ry  mecilanisrns i 
I I n t e r i o r  1. Normal Operating &nviron1+t7ent: Equip.____-- ; Cre~~-.--+-~ I n t e r i o r  --I 

2 ,  Weight o f  Equipment and Supplies (ib.) 0.009 -- 

3. \/olume of Ecjuiprnent and Supplies (cu. ft,); Internal 0*002 - ; External 

4. Critical Dirnensior~s (ff .) -..-.-- 
5, list .sf Test Apparatus --->E, 
- -- 

6, Average Power Requiremenis (kw) - 0 

7, Special Thennaf Requirements N /R 

8. Oriet~tation: Laboratory, ; Equipment I ~ / R  

9. Special Navigutiors Accuracy 

10. Stcthilit-y and Pointing Accumcy *- 

'I I .  Orbit Requircrneni-s 

12. Gravity Requirements 

1; Number of Crew Required 

2, Ski \ \  Categories Sub.jects --- 
3. Total Man-hours 436.8 -- 

4, Chronological Span 1 y r .  

5.  Experiment Cycles: Duration 3 min. -; Nurnbcr -21- 1 

6. Potential Hazards BreakLng and re lease  of Mercury vapor 

DISCUSSION: Y 
Core temperature ( rec ta , l )  i s  of niore importance than o r a l  o r  a x i l l a r y .  
This, however, need not  be taken 4 t imes d a i l y ,  



Szcoridary: Ef fec t  of  zero 8 on +wine specii'.i-c g rav i ty  

I n t e r i o r  I .  Normal Operating Envi mnrnent: Equlp. ; I n t e r i o r  

2 ,  Weight sf Equiprnsnt and Supplies (15 . )__~(7  

3. Volume of Equipiiient and Supplies (cue ff  ,): internal. * * 2  ; b:terntxl 

4. Critical Dimei~sions (ft-.) -_P_ ----- 
5. l is t  of Test P,pparcrl-us Free zing point  Osmo~nete~ - 

I - 
6 ,  Avemgc Power Requirements (Itw) 0.150 -__ -- 
7. Special Thermal Kequirarnents ____ JJ /R ----- 

8. (Srientotion; Lobsrat-oi-y-- ---- 8/13 ; EquIprnenf N/R 

I 9. Special Nuvigufion Accuracy. - &R 

1 10. Stability and Pointing Accuracy. - N/R 
--- 

12, Gravity Requirements 

/ 1. Number of  Crew Required - 1 Observer; ------ 6 Subjects 

1 2. Skill Categoi*ias .. Biomedical Science & Subjects -- 

/ 3. Total Man-hours 10.4 

4. Chmnslogicai  Span - 1 yr. 

5. kperiment Cycles: Bumtion l2 

6, F"sfentia1 Hazards ---- Forced v.r in.at i on -. 



.- -- r l r i E  
..=.--- NASA 140, 1,1,~,29 

EBi3lG3: Rl1:QUIKI:Ib%PFTS 
--" --- - 
OB,l ec'r 1 V E  --.- ---- 

Prarary : Crew heal.%h and efficiency maZnten8,~ce 

Scondary : '570 detemirle more eff ic.icn"c,ECS 

----A=- .---" 
~XTZLE~OW REQUIREMENTS ----"- 

2 .  Weight of Equipme~lt and Supplies (lb,) 
3 ,  Volume of Equipment and Supplies (zu, 

4 ,  Critical Dimensions (ft.) N~ne  

5. List of  Test Apparatus - Ruteboak and pencj 
w 

6, Average Power Requiremenfs (kcw, ; $!! . - -  --- 
7.  Special Themal Rsqulrement ---- 

8, Orientation: I~brjmi.orpr, 

9. Special Mavigafigan Accu 

10. Stability and Pointing Accurncy , N/R 

12, Gravity Requirements Both 0 ag-rtial G- 

WNPOWEK REQUIREMENTS - 
1 . Number of Crew Required 

2, Skill Categories 

3, Total Man-hour.; 182 - 

4. Chronological Span 1 yr.  

I 5. Experiment Cycles: Dumtian - 5 mine ; Number 

1 6. Potential Hazards None 
P 



EXPERI MEN7 AND iib"i"l_lCA"Ct O%4 Suh:MRRY LR 1890% 

i Primary: Crew hea l th  8,nd efficiency rnaintena.ncc 

,Secondary: Ef fec t s  of zero g on GI tract mol;i.li.ty 

I 1. N o n c i l  Ope ra t ing  Environment: Equip. h t e r i o r  ; C1-ew I n t e r i o r  

2. Weight  of  Equipment nd Supplies  (lb.)_87 -5 21 ( I n c ~ .  i n  1.1.1-93 lelclal) 2.8+ o 9.1 ( i n  1 
3. Volume of Equipment and $uppi ier l c ~ .  '#. f:*\;&;x?d? , External 0 - * r .r.-7--- 

a 4, Cr'iticcrl Dimensions (ft .) --. 

5 .  List of Test Appara tus  ___. Light t~e ig l~ t  low-po.i~er X-ray and Baritmi Sa l t s  

----- 
6, k v e r ~ g e  Power Requirements ( i t ~ )  n-55- 
7. Special Thermal Requirements N/R 

8. 0rientcmf.ion: tghor~tary ; Equipment 

9. Special Navigutlon Accuracy ~ . - L I ~ R ~ .  - 

10. Stabi l i ty  a n d  Point ing Accuracy  .-NL-. 

1 1 . Orlaif. Requi remenis 

12. Gravity Requirernenfs 

I .  Number sf Crew Required 

2, Skill  Ca t ego r i e s  , Physician & Subjects 

1 3. Total Man-hours 52--.-.- 
4. C t ~ m n o l o ~ i c a l  Span 1 yr .  -- 

i n  $or 
5. hper i rnent  Cycles :  Duration 2 l c  3" ; Number____ 

1 6. Poterltiol Hazardr Excess rad ia t ion ;  weight of Barium on weak 



Secondary:Rffects of' zero g on color v i s ion  

1:ri-L , / 1. Normal Operating Environment: Equip, ; CWW Snt, , 
P 

2 .  Weight of Equipment ond S ~ ~ ~ ~ l i ~ s ~ f b ~ ) -  
-05 i nciefiiyE 

3. \/olume of  Equipment and Suppiles (cue 

4. Crli-icul Dimensions (Ft.) 
T r i  sua,l hernisphero~neter , color  5. List of Test Apparcrfus 

1 6. Avemge Power Reciuirernents (kw) 0 

7, Special Thermal Requiremen 

8. Orientation: Laboratory 

9. Special Navigation Accumcy -- 
10. Stability and Pointing kccumcy 

1 9 . Ohif. Requirements 

12. Gravity Requirements 

2. Skill Categories 

3, Total Man-hours 

4. Chronol~~icen l  Span - 1 yr, 

5 .  Experiment Cycles: ~ ~ P 3 t i ~ n  

6. Potential Hazards None 



Secondary: Ef fec t s  of zero pj on s t r e s s  reac-Lion 

1n.t e 1rlt I ,  tqorrnul Operating Envii~rirneizt Eqc~lp.--p-p-l'; Cret~~.p~__l - 
Exp . 

2, Weight of Equipment Supplici ( \be ) .  24 ( i n c l .  i n  1.1.1.93) s e e l ' ~ ? J ~ ~ e ~ 8  -- --- 
I. (:rncl. i . 1 , 1 . 9 - 7 - -  

3. Volume of Equipment und ~ u ~ ~ R e r  (cu. ~t .f: jniemaI?I?I? ; ~xternal _ -0-- 
4, Crfficaf Dinlensions (ftc.) l-ll_--l_ _ -- -I_-̂ 1- 

5, L?ss >f les t  Apparaf-us Calsul -- Packets , Calbionleter ,21icrof'uge 

- 
6. Average Power Rcrjuilemcnts (kw)  ATL AT^ 
7. Special Thenal Requirements N !H -- 

8. Qrientcrtion: Laboratoi->r - I Eywlpment M/ 

9 .  Special Nc~vigalion Accuracy N-L!.!!--.--.-- 

10. Stobi lity and Poin t ing  Accuracy N/R_- 

11. Orbit Requirements I ~ / R  -- 

12. GI-cavity Requirements - Both 0 and Pavt ja , l  G 

I ,  Number o f  Crew Required 1 Medical Tech.; 6 Subjects -- --- 

2, Skill Categories Biomedical Science & Su.b j e c t s  - 

3. Total Mall-hours __ 46.8 
--- 

4. CI-rronological Span 1 yr. 

42 min. 5. Experimenf Cycles: Duration ; Number 52 

6, Potential I-I~zards Rupture of vessels  from forced ur imt lon  --.. -- 



br\aSl' iqo; ns:l.l,33 
KEliTZ's? SOUi!Zl S c!ci:oed No, 061.~ 

------- 

P r - f ~ ~ a u y :  Crew 2~rfoltii and e {'i'ici ency ms ill?i,enbnce 

Secondary: Elf:i-'ects of zero g on caraisc f'unction. 

111% * I ,  Normal Opcmting Environment: Eq~~ip~--.- 

1 2. Weight of' Equipnieni and Supplici (lb.)- 5 .----- 

1 3. Volume of Equipment and Supplies (cu. ft.); Inieinal 0.2 . , 
4 ,  Crifical Dimensions (ft,) --- 
5. List sf l e s t  Apparatus - Phonocardiograph , -- 

I 6, A v e t ~ g e  Power Requirements (lcw) -.- 
0 * 01.0 

7.  Special Thermal Requirenrents - ~ i !  
. JR 8, Qrientatior~: Laboratory--..-- 

9 .  Special Navigation Accvmcy 

10. Stability and Pointing Accuracy. N/R -- 

I 11. Orbit Requirements - 
Both 0 and Pa.rtia3.2- '12. Gravity Requirements 

I ,  Number o f  Crew Required .A!l^lYsici 

2. SltIil Categories Physician - & Sub j e c . t  

3, Total Man-hours 31,2 

4. Ch~.onologieal Span 1  re 
5. Experiment Cycles: Dumtisn 24 rnin, 

Both 0 and PartiaJ G 6, Pafenfial Hazards - 



NASA I.ju , 1 , ~ ~  I. 3): 

~ ~ T X C L I ? :  SLZ;F; I-o,escl;hi;ed No. 063 
------- - - - -- -- ------- 

P r h r y  : Crew hea,.ltiz xnd iilaS.xz%enancc 

Secondary: Effect of zero g o-n l~irlscle g t r t h  

; Crew 1.  Normal Opemting Environment: Equtp. S.nterior I n t e r  Tor 

2. Wslght of Equipment and Sup$ ies (Ib,) 0.13 - 

3. Volume of Equipment and  Supplies (cu. ft ,):  lnterna10.002 ; External 0 

4. Crltical Dimensions (ft.) . 

5 ,  List of Teaf Apparatus Flexible 
- 

6. Avetage Power t'iequirernents (kw) __- 
7. Speciai Yhemal Requlremenfs ~A. 
8. Orientation: laboratory. K/R 

9. Special bhvigation Accuracy .- 
10. Stability and Pointing Accuracy ~~~ 

-- 
11. Qrl~it- Requirements 

'12. Gravity Requirements - Both 0 and 

I 1. Number of  Crew Required U b s e r v e r ;  6 Subjects --I 
1 2. Skill Categories 

3. Total Man-hours 

4, Chronoiogicul Span 

5. Experiment Cycles: Dumt-ion 

6 ,  Potential Hazards None 

DISCUSSI ON: 

With appropriate p r e f l i a l t  t r a in ing  the subjects could 
take measurements on each other,  thus elirnil~a-t ing  the  
observer. 



-- ---. ..- a lTE,E 
=-Am- Eq/'tS/"; b40, 3-* le 3- 35 

UI"FA AT\Q FECP-L fiITT?I?CiEN L ~ ~ k h t . e b  No+  066 
------ I 

OZJ ECll V E  
--A --.---- 

Primary: C r e w  heal-th an6 cfficrieizey mointeliancc 
Second~try: Uffeci; of zero el on body che~:iistry 

1 .  Norrnal Operating E n v i m n m s n f :  Eyutp. Interior ; C r ~ w  Interio 

2, \hbeiyht of E y u l p m e n t  and Suppf ias ([be)-  5 0 

3.  Volurne of Equipment onci Supplies (eu, fh.): internal ; External 

4, Crlticai Dimensions (ft .) . -- 

5. List of Test kppra tus  ___ Microfb.$e and SpecJ~so 

- 
6. Asereage Power Requiremenfs (kw) 0 e 75 

7c  Special Themwl  Requirements 

8. Orientation1 ~ o b o m t o t y - _ _ ~ / ~  ; Equipment 

9. Special Navigation Accumcy . - -A%!!  
10, Stability a n d  Pointing Accuracy 

N R 11. Orbit Requirements / me---- 

1%. Gravity Kequirements - Both 0 anti Partial -- G 

1. Number of Crew Required - 1 bfedical Tech.; 6 Subjects 
2. Skill categories Biomedical Science & Subject 

3. Total Man-hours , 
l 3 T .  4. Chmnological Span ---- 

5. Experiment Cycles: Duration 

6. Potential Masurds 



~~ruai:q ! -IDUJ~~U~ :(*.!.J sa~ldstn~ pun juaurd!nhy fo aunlo~ 'E 
- 

4 '0 --(*ql) rn~~lddn~ pula ~uewdlntg3 JQ 4y813,\i\ "2 
--. 

~.oj,ra~uy h'3-t3 !-- ;ro-pa?ny adinis3 :*il-ioiuuoA %ju!judadg IDLUON * 



P r y  : Crex.7 l iea l t l~  and e l"f ie iency ma%ni;erza,rlce 
Seconda.ry: Effects of zero g on bot.lek fualction etc, 

- - 
6. Average Power Requirsmeni-s (1:~) 0 

7, Speclal Themal kequf remenis -- ------ 

8. Orientation: Lrrl?orator-j~~--- ,: Equipment- 

9. Special Navigation Accumcy ---& 

10, Stability and Pointing Aecvlacy ,_ N/H 

Int e 1. Normal Opemting Environment:  Eqilip..-L-__L.o~~;Cr~~v 
2 .  Weight sf Equipment and Scr p ies E Sncl, l.a,ln67> 

0 0 2 f  4 
3. Volume of Equipment and Supplier cu. f i . j i -  internal ; Exfernai 

4, Critical Dimensions (8.) -..--+- 

5. I-ist of Pest A p p r u f u s  A checklist to -- be filled out by crew member 

WN'POVl'ER -- REQUI REk4EP4T$ 

1. Nurriber o f  Crew Required -- 6 

2, Skill Categories Subject --- 

1 3. Tatol Man-hours 
1.09.5 

6, Potential Hazards None -- 

BI%C\JSSt ON: - 



"FI"II-E --- WSTIBUL,nTI REACTJ ON 
ckllscd NO, 06'1 

P r b ~ a r y :  Crew hea l th  slid e f f i c iency  

Second.ary: Ef fec t  of  zero g on vestlibular ueaction I 
I11t . 1. Normal Operatitrg Environment: @quip.--- -. ; Crew Xnt , 

2. Weight of Equiptricnt and Supplies (lb. ) 0'13 

3. Volume of: Equipn~ent and Supplies (cu. f t - ) :  Infernal 0.0LI2- ; 

4. Crlt ical  Dirnensiant; (fi-.) - -- - 

1 5. List of Test Apparatus T k z ~ a l  ve s t i bu l a r  n1e chanisrn s t  imv.lnt;sr 
- 

6. Average Power Requirements (Iav) O -- 

7. Special lhermol Requirements ---.!!& 
Equipmei~t- N/H -------- 1 

9. Special I\lavigotion Accuracy --a. 
10. Stability and Pointing Accuracy.  I/R 

11. Orbi t  Requirements --- - - -  

12. Gravity Requirements Both 0 and P a r t i a l  G 

--- 
E i i  REQUIREMENTS 

I Medical Tech,; 6 S~zbjects  1. Number of Crew Required -- 

2, Skill Categories Biomedical --- Science & Subjects -- 
3. Total Man-l~ours 

4, Chronological Span 

5. Ekperiment- Cycles: Burcat-ion Inn* ; Number 

6, Potential Hazards 

DISCUSSION: 

Vater cannot be taken out 
s t imulator  i s  recoumended. 



i 

TITLE if<lrsSh 140, 2-.lal.3Cf 
CGRI'TCJiZ~ ACTIV?ICY k~c,r!:!?scd bfo, 070 

a I* ------- 
OW FG1 t VE 

Primary: Creu h z a l t b  szld efficiency 

Secondary: Effect  of' zero g on alpha, beta,  and G c m a  rliy%h_ms 

-- 
I NSFkl-UTi ON REQLII REMENTS ------ 

In-terior  1. Normal Operaf-ing Envii-anrnenf : Equip* Int ; C rev? - 

2. Weight of Equiprneni and Supplier (Ih.)_ 0.13 (*e ---- note 2) 
0 001 3. Volume of Equipment and Supplies (cu. Pt..): Internal * . ; Exf-emal 0 

4. CrIi-ical Dimensions (fk.) , 

5 .  tist of res t  Apimratus Electr~encepha~loguaph ------- 

-- 

6. Average Power Kequiretnenfs (kw) o ~ o o o o ~  
7. Special Thermal Requirements ..,.>A 
8. Qrienfration: Laboratory,- NL --- I Eqvipmcnf-, 

9, Special Navigation Accumcy -8,hJR 

10. Stability and Pain'ring Acc~mcy ,I!-R - 

7 . Nurnber of Crew Required I Observer; 6 Sub,jects 

2, Skill Categories Biomedical Science & Sub,ject 

4. Chrsnological Span 

5. Experiment Cycles: Duration rnin*observe~~umber-  - 

6, Potential Hazards 
e lec t rodes  have not  proven adeav~;te. 

DI seussm ON: 

NOTE: 1: The hea l t h  hazards me,ke t h i s  one of t he  most dangerous exper i -  
ments with t h e  l e a s t  j u s t i f  Scation f o r  being included. 

NOTE 2: The equipment l i s t e d  is  only f o r  t he  e lec t rodes  and does not  
include the  recording mj t 

NOTE: 3:  The observer i s  not adequate t o  i n t e rp r e t  EZG data;  data should 
be transmftteed Lo g-rotu~d f o r  a,nal.ysis, 



- 
ji~i 1-i' ._ --_I- 

EdASA l k ! ~ ,  2 ,:-,l*lto 
EATING ISTt3ITS EVA?,ll-4YTCX$ \-o_rsckhaed s , No, 069 

_;I_____^_ 

i 
f ----, 

pi" i'-{"'] 1 V): 
--I_.-"-"!-& .---. - 

Prkuary: Cre~a heul.th :,.n.ci ci'f i cicl1c.y rznir-rtcnance 
Secondary: The effect of zero g on ay~let;.l.te 

--I- --"-- ------- ---- 
I I.4SYPa!,WS"t ON REUUI iIEI\;IEN'TS ------ 

Inte3-5.or 'I. Norm01 Operafilqg E r ~ v i s n m e n t :  Equlp. ~nteJ"i_~Z.--.--.- ; Crew 

2. Weight of  Eqwipn~ent and Supplies  (ib.) 0 .--- 

3. Volurns of  Equipment and Supplies (cu.  Ft.); ii~temtml 0 ,;External 8 
4 ,  Crf t ica l  Elinzensions (ft.) 

5, List of Test Apparcatus - k checklist to be f i i I . ledd i.n by crev F7 
&j 

0 6. Average Power Requirements (kw) - - _ _ _ _ - - - - - - _ _  

7. Special llieril-iol Requi rerncnts R/R - 

8, Oriel-,tation: Laboratory X$!~B--- 

9 .  Special Idasigcstian Accuracy -_T;c~R- 

10. Stability and Pointing Accuracy 1/R --- 

I I .  Orb3 t~equi~*errseni.s, N /ii ----- 

1%. Gravity Requirements --- Both 0 and Partial G 

6 I .  Number of Crew Required _ _ _ . _ _ _ - -  

2, Skill C ~ t e g o i - i e r  -- Subjects -- 

3. Total Man-hours - - 73 - -. 

4, Chronoloyieal  Span 1 yr .  ---- 

5 .  Lperiiinarrt Cycles: Duration 2 mine 365 ;  number^^- 
6, Potential Hazards None ---- 



Pr lrmr y : Crew ilealth and e f f i c iency  me isterjance i 
I Ekcond8,ry: EWec t of zero g on curiiiovascuLar e f f ic iency I .- -------- - 

INSTALtATI ON REQUIREMENTS --.- ---- 

1. Nomnl Operaiing Environmei-it: Eqvip. I n t e r i o r  --. ; Crew- 

2 ,  Weight of Eqi~iprnenl. and Supplies 

3. Volume of Equipment end Supplies (cu.  

4, Crit ical  Dimen~iorts  (fi.,) -- -- 

5 .  List of 'Pest Apparatus - Stop Watch - 

6. Avemge Power Requirem::nt.s (kty) -2 
7.  Special Thermal Requ!irmentr p-m\g2 ----- 

I,. Orientat ion x ~ b o ~ a ~ o q ~  &]R ; Equipment- N/R 

8. Speciai Nuvigutlsn Aecurocy W/R --- 

1 10. Stability and  Pointing Accuracy. N/R 

I 1 . Oi-kdi- Requireiiisrrts , ?T/R 

1%. Gmvify Requirements Both 0 and P a r t i a l  G 

1. Number of Clew Required 1 Observer; 6 Subjects 

2, Skill Cksteysries Biomedical -- Science & Sub,jects 

3. Total Man-hsun ____.__-- 245.6 

4, Ghmnolsgical Span 1 yr, -- 
5. Experiment Cycles: Duration ----------I tqurnber _____=-- 
6. Potential Hazards --..-.- None - 

- -- - 

DISCUSS! ON: 

Subjects ca,n take each o t h e r ' s  pulse r a t e ,  t h  
mina,Ling the observer, 



-------- 
I .cI .~.!I% 

i a ~ k l t n c d  No.  071 
=--e =--- 

Primary : Crew liealtli and efficiericy main-i;cl?a~?ce 

Secondary: Ef fec t  of zero g on autonomic hyperac t iv i ty  1 g 
I NSPALMTION REQUI REMEktTS -- 

I ,  N o m ~ a l  Operating Envi ronment: Equip.. I n t e r i o r  ; crew I n t e r i o r  

2. Weight of Equipment and Supplies (lb.) 0 

3. Volurne sf Equipment crnd Supplies (cue ft.): Infernal @ ; External-- @ 

4, Critical Ditnensions (fi..) -. - 

5. List of Test Apparatus 

6, Average Power Requirements (kw) @ 

7, Special Thermal Requf rements N /R 

8, Orientation: Ixrkmrutorj 

9, Special Navigation Acc 

10. Stability and Pointing Accuracy.  N/R 

I 11. Orbi t  Requirements N /K 

12. Gravify Requirements Both 0 and Par t ia , l  G 

1. Number of Crew Required 6 

2, %kill Categories Subject -.-- 

3. Total Man-hours 7 3 

4, Chronological Span 1 P O  

5. Experiment Cycles: Duration * ; Number 365 

6 ,  Pofcntial tiazards None 

I DISCUSSION: 

o te :  "Nau-sea" covered i n  1.1.1.25, "Appetite" i n  1.1.1.40. 



NASA f.!a, l s ~ s l e b j  
STATE OF MlOVSM, ~QC~<$ '  zOuJ 0'716 

- - ------. - 
l l  VE 

-=. 

P r  b a r y  : C-=. L L W  -. iaealtii QXKI eSficfency mail l ten~nce 

1 . Momrial Operating Envi runtrient: Eqwlp, In-i;erf~cf 

2. \?(sight of Equipment and Supplies  ( lb - )  
3, Valutno of Equipment cmd Supplies (cu. ft,): Internal 0 ; Externcrl--Q. 

4 ,  Cr i t i ca l  Dimensions (Ff.,) 
5. List of Test kpparertus A check 

6. Average Power Kequi rem 

7 Special Thema l Requi renlents 

8. e)rienta'i.ion; h h r c n t o t y  

9 .  Special NavigrrtIon Acc 

10. Stability and Pointing Accuracy 
- 

11 . Oi-ioit Requirements A! PA 

12. Gravify Requirements Both 0 and Partial G 

1. N u m b e r o f C r e w R e q u i r e d  6 

2, Skill Categor ies  -- Subjects 

3, Total Man-hours ,-- 109.5 

4. Chrsnologiccll Span 

5. Experitnent Cycles: Bumtian 

I 6. Potential Hazards None 



E X ~ ~ I  ~ 1 4 ~ 3  , ~ , i ~ ; " ~ r  C/..T[ ~ f . , r  ~g~.,',i~ilh%R"r/ r,Pi 16906 
-___ p--___p-- -- --a__- -1-- .- 

T I I I " E  -- 
Bl200%1 &TI) UiiNKI\Td SUGAR 

l___l-_-_--- __--I_I_- -- --------------a CJE' " '"'* ' " 

I 
~ t 6 ~ 1  6L ---.--- 

P r  iniar y : Cretr heal"c1 and e f f  i ciene y n:aintcr~a,nce I 
I Secondary: Effect of zero g on blooa an6 urine sugar 

1 Normal Operating Environment: Equip Interior Interior '; Crew --~----..-- 
'?4-5-6;4- 11. .. in 1.1.1.9~, $~1.1.937 

2. Weight of  Equipment and Supplies (lb. b -- ---L~~O-Q 1 4.2 + .1371ncl. ' u  I 1 1 
i ~ ~ ~ ~ r n ~  3. Volume of Equipment and  Supplier (cu. it .); i r r t e m a j . & ~ ~ : ~ %  

4. Critical Bimensioi~s (ft .) -.. - P - 
5. List of Test Appcrratus - Calsul packets, calbiometerLrnicroSu.ge -- I -- -- 
6. Avei-cige Power Requirements (kw) --L!?lOp - 

7 ,  Special Thermal Rcqulrements .-- IV /R 

8. Orientation: Laboratory ~/k__-, E q u i p m e n t  m / ~  ---d -- ---- 
1 9. Special Idavigation Accuracy - 2 L  -I 

10. Sfubi lity and Pointing Accuiacy -- N/R 

- --- 
13 . Orbi t  Requirements 

12. Gravify Requirements 

( 1 Number of Crew Required 1 Medical Tech. ; 6 Subjects --- 
1 2. $kill Categories Riomedi~~l Science & S-cts 

1 3. Total Man-hours 41.6 - 

4. Chmnoloyical Spun 

5. Experiment Cycler;: ; Number _ 52 

6, Potential Hazards 



-- &.. --- 

I Fr i m s r y  : Crew e f f i c i e n c y  81113 hea l th  maintenance 

I Second-ory: IC-ffects of zero g on above variables 

IN5TAI.kATIOP.I C!I:<:!UIKEMEN'TS 
------=----- 

'I , Norn7cml Opescrting Environment: Equlp. -- I m - t  . -- ; c rely--. Tnt . 
2. Weight of Equipment and Supplies (lb.) 45 -. 

3. \folunie of Equipment. and Sr~pplies (cu .  fi.,): Infernal ?*8 ; External 0 . 

4, Critical Dimensions (ft.) - 
Modif i.ecl or tho-ra ter  5. l i s t  of Test Apparatus -- -- 

- 

6. Average Power Requi rernent-5 (kw) 0.225 

7*  Special Thei-mal Requiremenl-s __. 

8. Orienfation: 1aborat.oi-y 

8. Special Navigation Ascuracy , 

10. Stability and Pointing Accuracy ..N/R 

1 1 , Orb-lsf t. Requirements , __,A/!!- ------ 
12. Gravity Requirements Both 0 ----- 2nd P a r t i a l  G 

-- PP 

mNPOWEK - ---- REQUli REMENTS 

1. Number of Crew Requ: red 1 Observer; - 6 S1J-bjects 

2, Skill Categories Biomedical Science & Su-bjects 

3. Total Man-hours 72 -8 

4, Chronological Span 1 r . 
-*2 min. for 

5. Experiment Cycles: Duration --rver 

6 ,  Potertfial I-lazamds . None 



EXPER[ MEl.IY , A [ ~ L I  b,biPE.lCLzwTI ON S?IMI\/\I\4f:Y LR 18906 
- - .. - --- -- --- 

"f1TI.E -- -- 1..,1.1.46 
C E ~ ~ E B U ~ L  ELOC)D PLOW 'wclthced No, 0 75 ---- -- ---- 

OBJECTIVE 
Primary: C r c w  hea,lth and e f f i c i ency  m~aintenalice 

Secondary: Ef fec t  of zero g on cerebral  flow 

I n t e r i o r  1. Norrnal Operating Envimriment: E y u i p . _ _ _ _ m 7 r i o r  _..; Crew 

2. Weight o f  Equipment and Supplie: (ib.) 6 

3. Volunie of Equipinent and Supplies (cu. ft.): Internal 0.74 

4. Critical Dirnensions (ft.) - 

5. List of Test. Apparafus Impedaiice Galvsnic Skin Resistaace Meter --+ 
w - - 

6, Avemge Power Requi remenf s (Icw) 0.050 

7. Special Thermal Requlrernents N /R 

8. Orientation t Laborutory 

9 .  Special Navigation Accuracy 

16. Sfnbi lity and Pointing Accuracy 

'12. Gravity Requiremeni-s 

1 1. Number of Crew Required - I Observer; 6 Subjects - 
1 2. $kill Categories -- Biomedj.ca,l Science & Subjects 

1 3. Total Man-hours 218 

4. Chmnological Span 1 yr. 
168 min. f o r  

5, Experiment Cycles: Duration &erver 
I 
I 1 6. Potential Hazards Use of ilce 
i 

I DISCUSSION: 
v 

e lec t rodes  need a  s k i l l e d  Bioinstrumentatio~i man 
f o r  t h e i r  pl-acement . 



I Primory : Crew herlth m d  ef f i c iency  rnn!nten~nce I 
I Ehccndary: Effect  of zero g on body chi.~nio"cy I 

1, Normal O p e r a i l n g  Enuiianrnent: Equlp. 

2. Weight  of Equipment a n d  Suppi i t s  (IbeJ 2: 
l e 2  4- 

3. Volume of Equipn~ent  a n d  Supplies  (cu.  3b.); In 

4, Cr i t i ca l  Dimensions (ff .) 
5. List of 'Test Apperrafus Beckn f4icroSue;e 

6 ,  Average Power Requirements (kw) - OnOIO 
7, Specia l  Thermal RequIremenfs 

8. Or i en t a t i on :  Laborafory, ; Eqwipw~cnf N/R 

9. Spec ia l  Navigat.1on A G C U K I C ~  - 
'10. Sfabilify and Pointing Accuracy  

'I I .  OrbL4it Requirements - A- -- -- 
32. Gravity Reyuiretnenfs Both 0 and P a r t i a l  G 

I .  Nurnber of Crew Required 1 Medical Tech.; 6 Subjects 

2. Skill Categor ies  Biomedical Science & --- Subject 

1 3. Total Man-hours 57 
4. Chronological  Span I yr. - mine f o r  
5. f.kperirncnt. Cycles :  Duration &$ical Tech .__; Number 

I 6. Potent ial  Hazards Forced u r ina t ion  m a ~  



wkf-.F._RrMEI.J9' btEdD k["L[6AT{3i.! SLJI"L/;!\!,:$/;~ XB 10gc;t; 

G 1 A~SOIIT-~TlU~~ 7TST 

Primary : Crew heal-tli and efficiency ruain"ce-i~%nce 

Secondary: Effect  of zero g on.carboh~rdra~te uptake 

1. Normnl Operating Envi ronn~ent : Equip. --=rior 

2. Wsighf of Equipment and Suppli 

3. Volume of  Equipment and Supplies (cu. ft .)? 
4. Critical Dimensions (ft.) -..- -- 

5. ~ i ~ t  of Test Apparatus Beckman Yhcrofupe and Spectro-Calorimeter 

-- ------ 

6, Average Pawer Requirements (kw) -J&L 
7. Special S'herrnal Requirements -- K . /R 

8.  Orientation: Laboratory ; Equipment N/R 

9. Specictl N a v i g o t h n  I:ccumc.y --. &R -- 

10. Stabil i ty and Poinfing Accuracy - N,/R 
----- - 

I 1 . Qrlsit. Requi rerncnts ElR 
12, Gravity Reciuirernenis _, -----.--.--.- Both 0 and P a r t i a l  G 

I .  Number of Crew Required - I Medi.cal Tech. ; 6 Su.b,jscts 

2 ,  Skill Categories Biomedical Science & Subjects -- 

3. Total Man-l~surs 146 - 

4. CI-ironological Spn 

5. Experiment Cycles: Duration 

1 6. Potential Hazards 

I DISCUSS! ON: 



Fr jrriary : Creij hea l  tb mid e Tfic.ienc;y maintc11anee 

I ,%condary: Effcct  of zero g on occu.1-t heuox7rhage 

I NSTALMTf ON REQU! REl\4,1;,k",Nf % --------- "-% 

1, Nsmel B p e r a t l n g  Envi l-onment: Equlp. -J&ss~r ; Crew 

2. Weight  o f  Eyuiprncn{ and Supplies (It.)-.-- 0 ,I 

3. Volume of Equipmsnt and Supplies (cu. ft .): In"icm%rl, 0.02 ; Ex~errral 

4, Cr i t ica l  Dimensions (ft ,) - 
5. List of Tesi Apparatus b~regna-tedpape~' -- - test 

- - 

6, Average Power Roquirernents (kvt) -- 0 

7. Special Yherrnal Requirements 

8. Or i en t a t i on :  labora'rory N/R ; Equipment N /R 

9. Special Nwvigeflsn Aceumcy H/R 

110, Stelbilit)r and Painfing Accuracy, N/R 

T I .  Ohif Requirements --- 
12. Gravity I?equirernenfs B o x  

1. tdurnber sf Crew Required 

2, Skill  Categor ies  

3. Total Msn-hours 2.6 

4. Chronological  Span 

5. Experiment Cycles:  Duration 

6, Potential Hazards 



I P r  Trnary : C r e w  hea l t h  an2 e f f i c iency  maintenance I 
I Seconda,ry: Ef fec t  of  zero g on c a p i l l a r i e s  I 
I 1. Normul Opelaking Environment: Equip.- I r l ter ior  . , --___ 1 6 revq_____ 

2. Weight  of Equipment a n d  Supplies (lb. ) 5 ( (T~J. in I.. 1.1.6)-~1 
0 5 11 ele ia le 

3. Volume of Equipment a n d  Supplier (cu. Re): ~nlemu?._  

4. Crlt.lca1 Dimensions (ft .) 
5.  List of Test Apparatus Microscope hIicroto~ue, e t c ,  

P P 

6, Average Power Requirements (rw) 0.010 

7. Special Thermal Requirements TJ /R -- 
8. Or i en t a t i on :  l ~ h o r u f o ~ ) ~  N /R ; Equipment N/R -- 

9. Specia l  Naviga t ion  A c c u r a c y  

10. Stabi l i ty  and Pointing A c c u r a c y  ~ U E -  

1 1 . Orbit Requi rernenfs 

12.  Gravity Requirements - Both 0 and P a r t i a l  G - 

I 1. Number of  Crew Required 1 Medical Tech.; -- 6 Subjects 

1 2. ski11 Categor ies  Biomedical Science & Subjects  

1 3. Total  Man-hours 

----- 

Sectioning of skin 

DISCUSSION: 

7 0 



a-= 61TLi: ---- NASA No, s . ~  u . g r  
PROmDJ .&'%3lliil IdiT1OTJ TI<[;T ~ D ~ s c ~ : ~ c + c T ~  No.  002 

---------- --We - 
Q3,f KGTf VE ------ - 

Birnsry-: C r e w  kiealth and efficj-cncy naintensxice 

1 Secondary: Ef fec t  of zero g on protej-n assi_n~ila.tlon 

I 1.  Normal O p e r a t i n g  Environment: Equip. ~Jil>~&~-.-- ; Cre 

2 .  Wolght  of  Equipnient a n d  Supplier  (ih.1- _lk~+- 5: l ~ l o f ~ ~ ~ ~ T 3  .. B - c .  I n  
3. Volume of Equipment and. Supplies (cu , R , ): Irsterncal - ; Exfernal- 

4, Cr l t i ca l  Dimensions (k.) --. 
5.. List of Tesf Appre r tu s  2clunan m i c r o f u ~ s p e c i ; r o - ~ ~ o ~ ~ ~ ~  

6. Average Power Reyuirement-s (kw) 
7, Special Thermul Requlretncnts 

8, Or ien ta t i on :  Laboratory_____ 

8. Special Ncrvigcrtlon Accurczcy . 
10, Stability a n d  Point ing Accuracy *- 

I 11. Orbif Requirements _ N/R 

/ 12.  Grav i ty  Requirements 
Both 0 md Partial G 

1 . N u m b e r  of Crew Required 

2. Skill Categories Biomedical Scierice & Subcjeqt 

3. T ~ t u l  Man-hours 119 -- 

5. Experiment Cycles: Duration .A~~.JQ~D. . A ; Number 

6 ,  potential Hazards Forced -- urinatiofi  

DlSCUSSf ON: 



$ ~ ~ ~ ~ ! M ! ; " ) ~ ~  ( AND jilF"I [Ck'rI ON ~e_i/~ji"~jiL~RY LI? 189:?5 
-- - -- ----- - ------- -A- *- 

BIIC,OD JUCD 11E11: I : CHL JOIIIDE: 

Crew ileal t h  a n d  e f  i 'iciency m a i n t e n ~ m c  

Sec.ondnry: CPf'ec-i,s oi' zero g 01.1 body cchemistl-y 

I r l ter ior  t7t: Equip. I n t e r i o i ,  ;Ct6r-ev 

2 ,  Weighi- ef Equipinet~t utzd Suppf ies (lk) 1 
3, \/olume of Equipment and Supplies ( cue  ft , ) ;  Inter 

4. Crlt ical  Dimensions (fi-.) _ 
5. l i s t  or TesL kpparutus Eec1.2na11 U1trar11icro i?na 

---- - 

6. Avcmge Power 1:equiremcnts (kw) 
7. Special Thermal Requlsen1enf.s 

F3. Oriei?tutiun: laboratory- I?/R 

9. Special Navigation Accuracy - N/R 

40. Stabil i ty and Poit~ting kccvrcrcy ,___ N/R 
- 

11. Orhi t  Respuirernent.~ -- !iik--- 
12. Gravity Requirements b t h  O and Part . ial  G - 

1. Number of  Required 1 Medical Tech*, 6 Subjects 

2, Skill Categories . Bio~nedical Science & Su-b3ec.t~ 

3. Total Man-hours 67.6 --- 
4. C h r ~ n o l o ~ i c c r l  Span 1 ~ r =  - 

5. hper imenf .  Cycles: Duration 60 mine ; Number 

6. Potential Hazards - None 



NASA id<*, le Ie 513 
BLOOD 17 J:G STEROID b~clc"!~c,~d ids, 0 84 

----- - --------.- L----------- 

C r e w  Ileal tli and efficiency 111a.i niensnce 

Effects of  ze ro  g on stress reaction 

2 ,  Weight sf Eqvipmei3t and Supplier ( i b . ) - 2 ~ .  
3. Volume of  Equ'lpment aid Supplies (cu, R .); 
4, Critical Dimensions (ft .) - 
5. List of Test Apparatus C a < l s ~ l  packets9 C a l - s : & ~ j f A w &  
7 ,- 

6, Aveiage Power Rsqu'lremenis (kw) 

7 *  Special Thennal Requlremeni-s 

8 ,  Orientation: kbamtor). 

9. Special I'aaviyatian Accuracy 

10. Stabi l i ~ y  and Pointing Accuracy, B/W 

1'1. Odsif Requirernunts N/R 

12. Gravity Requiremanis Both 0 and Partial G - 

1, Number of Crew Required 1 Medical Tech., 6 Sub,iecCI;s - 

2, Skill Categories Biomedical Science & I%bjects 

3, Total Man-hours 46.8 - - 
4, Chronolsgic;al Spun 1 NTL ---- 

42 win $or 
5. Experiment Cycler: Duration bkbca. l  fch-; Nurnbsr 

6, Potential t-(azards S e m  Hepa-titis 

See Note on 1.1.1.8 



Creiq Ileal lh and cff iciency main teil::alce I 
Secondary: Effect of ze-t-o g on clott in[:  time 

1. Norw~al Opercafing Environment: Equip .__J_nkr:inr 

2. Weight of Equipment and Supplies (16,)2L2 8.4 + 

3. Volurne of Equipment and Supplies (cu .  f i . ) :  Internal. 

4 ,  Critical Dimensions (ft.) . - 

0,3-0 6.  Average Power Requirernenfs (k~v) - 
7. Special T!~emal Requi rements -N/R------ 
8. Orientation: Laboratory N/R ; Equipmenf N/R -- 

9. Special Navigation Accuracy I-- 

10, Sf-aLility and Pointing Accuracy, ~.Lix 

12. Gravity Requirements Br~th hUPa,r . t ia l  G 

M N P B W E R  REQUIREMENTS I -I---- - 
1 I -1. Number of Crew Required L M e d i c a l  

1 2. Skill <:ategorier Biomedical Science & Sub,iects - 

1 3. Total idan-hours 57.2 

4, C h m ~ ~ o l o ~ i c a l  Span I- w e  

O rnin f o r  
5. Experiment Cycler: Duration ~ U ~ ~ J e c * s  

/ 6. Potential Hazardi %rum l i epa t i t i s  + broken g l 8 . s ~  4 
DISCUSSION: 

Ilotc: - 'I'iie equi17ment c a l l ed  out i n  t h e  d e s c r i p t i o ~  of the 
experiment requ i res  some power; ~~-j~pro[priate changes 
have been n~ade t o  .the NASA descuilpLion. 



S'IPLE - -u-- NASA E4ae le lelG 55 
BLOOD, SAl~l ' i rnRY & UEIXE D~:LPPYED UZPxjd;lJ'ISIS E_QG!:~?CCC~ / . ~ c s  . 0@5 

--- ----- ------ -*---"----- 

CjB JFC:? IVLI 
Pr rirnar y : Cre-tr hetilth alzd e f f i c iency  

Seconilary : Effec.t of zero C; 0x1 l i f e  processes 

I ,  Normal Opeml. lny E ~ ~ v i r a n m e n t :  E r j u ! p . ~ ~ ? c ~ d a r  -; Crew T n k ~ a  

2. Weighf o f  Equilsmsni and Supplias (Ib.)- 15  

3. \/olurne of Equipment and Supplies ( cu ,  ft,)n Internal,- I ; External 

4, CrI t ica l  Dimensions (ft.) - 
5. List af lest Appara tus  See Rote I 

6, Average Power Requirements (kw) -,L ___-_----.--- 

7. Special T h m a l  Reyul rernenfs Freezer ( -l4o0c) ------ 

8. Or i en t a t i on :  hburufory ; Equipi-iient- I \ ~ R  

9. Special 9auvigatIsn kscumcy . &!! 
IQ.Stabi l i tyandPointYnyAccureacy.  N,/R - 

---- -- 
9 1 .  Orbit Rcquiretnorsts ,,-___ p27&hflR_ 

12. Gravity Requirements Eoth 0 and_PastiaaJJ G - 

M N P O W E Y  PEQUI REMENTS I-\\-_ 
1 Medical Tech., 6 ~%b,iecLs I ,  Number o f  Crew Required _____- 

2, !%I!\ Categories Biomedical. Science & SxxbJects 

3,  Tota[ Man-hours Time i n c l .  In  o ther  blood -- and. U T F ~  

4, Chmnslogical Span I we 
1 5 .  Experinlent Cycler: Dumi ian - ,.; Number  $3 

( 6. Potent ial  Hazards None 

DISCUSS! ON: 

Note 1: Ca-techolsimine requ i res  a -test t o o  cornplex t o  he perfonned 
n hoax-d, according t o  t h i s  eqerhente  However, experiment 
1,l. 1.11 c a l l s  f o r  a CWlSUL determination of blood catecholamines. 

Note 2: m i i s  6oes not  consider t he  potrer required f o r  f reez ing  sanples. 



Seconrlax-y : Effect  of zero g 011 rcspira-i;ory vo11-mc 

I n t e r i o r  1. Normal Operating Environment: Equip .  _@mrr_-,.- i Crevc ------ 

2. Weight of Equipment uric1 Supplies (Ib.) 133 .- -- 

3. Volume of  Equipment and  Supplies (cu. t . )  i n f e r n a l ~ ~  ; &temol__ 

4, Cr'ltical Dimensions (fie) - - 

5. List of Test Apparatus -- S~i ro r i~e t e r  
---- - -- 

6. P,vemgc Power kequi rentents (Icw) ___ 0.320 

7. Special Thermal Requirements - N/R 

8. Orieniation: ~ u b ~ ~ r o ~ . . - . . - . d ~  -----! E q ~ i p r n e n t ~ ~ & - ~ ~ .  

9. Special Navigation Accuracy 

10. Stability and Pointing Accuracy .-._-.A&!h. I 
/ '1 1 .  Orbit Requirements r~d_p 

12. Gravity Requirements ..-- %th 0 and P a ~ t i a l  G 

I 1. Number o f  Crew Required - 1 W s i c i a n ,  -- 6 a l b j e c t s  
A --I 

3 .  Total Man-hours 1B2 - 
4. Chronological Span -~~-xFE --- --- 

5. b p c r i m e n t  Cycles: D u r e t i ~ r ~  BU~i__ann; Number -52- 



/ primary: Crew hea l th  and. ef f ic iency rtinintellance 1 
Seconda.ry: BfecLs  of zelgo g on ESP uplake 

I . c 

1. N s ~ m a l  Qperatlng Envi mnrnent: Equip. 1 n t e r i . o ~  ; Crew l n t  er i o r  --- 

2. Weight of  Equipment and  Suppliar [Ib.) 32 + 8.4 ( I ~  
a25 4- *-:1.-se . 

3. Volume of Equipment and Supplies (cu. ii.): i n t c r n x  

1 4. Critical Dimensions ( i f . )  - -- 
1 5.  List of Test Appamtua ~22~~2-&-'4- 

I 6, Avemge Power Requi rernents (kw) -- o*olo--- 
7, Special Thermal Requf remenfs - 
8. Orientation: tceboraf-099 ; Equipmen* 

1 9. Special Navigailon Accumcy -- 1 10. Stability and Pointing Accuracy - ~ ~ R  --------I - - 
11. Orbi t  Requirensents , N/R --- 
12. Gravity Requirements Both 0 a,nd. Pari;i.&l G 

2, Skill Categories Biomedical - S c i e x e  & Subjects 

3. Total Man-hours 78 (see Note 2 )  

4. Chronological Span 

5.  k p e r i m e n t  Cycles: D 

6, Potential Hazards Serni  

I Dl SCUSSl ON: I 
Note 1: Fluid  dosage based on subjects  body weigh-t; is  d i f f i c u l t  

i ne  I n  zero or  p a r t i a l  g e  

Note 2 :  45 minutes i s  required between i n j ec t i on  and determination, 
The 1 minute each per  su.bject i s  only f o r  in ject ion.  



~ ~ p ~ l i !  ~:."IEN'~' b $ ~ n  ~pr{ , r ,&p";~t  ef .~ ~kri,i;,j~tk~~?"~:' r;n 38906 

_^I 

---I- --- - .-"----- -- ' IlTtF- 
t ..<---- fASA NO. -~*r.1.58 
/ INCTDEBCE OF AEROTIT1S 3\zDDi el:hc+ed No, 087 /- --.---- ---- ---- ------ - 

0 3  jECIIVE 1 *."W -------- 
L 

! Primary: C'reir h e a l t h  and eff  iclency ~na i l i t e~~nnce  

1 Sccondayy: Ef fec t s  of zero i: 011 secrc-lions of' the eustacliian I 
tube. I 

I Crew ln te r io .  I .  Normal Operating Environment: Equip ..-L%?L-- 

2. Weight of Equipment and Supplies (Ib.)- 
3. Volume of Equipment and Supplies (cu. 

1 4. Crit ical  Dinlensions (fi.) -- .- 

1 5 .  List o f  Test Apparatus - moscol~e_ 
- --- 

6 .  P *,emge Power Requirements (kw) 0,  010 

7, Special Themc~l Requlrerncnts 

8 .  Orientation: Loboratory IT/R -- 

9 ,  Special Navigation Accumcy - 
10, Stabil i ty and Pointing Accuracy ,  N/R 
-- 

I 1 . Orbi t  Requi rernents 

12' Eroj,ity Requirements Both 0 aid --- I ' a r t i a l  G 

i 3. Total tdan-hours 72.8 

4 .  Chmnoloyicul Span 

5 .  Experiment Cycles: Duration --------- I 

6 ,  Potential Hazards 



"i lTtE --- 
EXTTllA1VRY- INS PDVLi'ORY FORC37 

- - 
OM EGlf VE 
------,* 

Prilnaqi : H e a l t h  elid ef f rlcicncy main-teria.nce 

Secondrw-y : Effect of zero g oi l  tseatlling force 

1, Normal Operai-irng Et~virunment: E q u f p ,  In%e~i~os 

2. Weight of Equipment arid Supplies (Ib,) lei___ 

3,  Volume of Equiprnerst and Supplies ( c u ,  fi.,); Internal, 0.02 ; Ex 

4. Critical Dirnensioils (ff.) - -- 
5, List. o f  Test Apparatus -herol d ~res sw ' e  gage coa~ecte,ii-to stt-rcj 

mouthpiece - 
6. Average Power Requirements (kw) - 0 

7. Special Pherrnat Requlrernents IT/R --- 
8. Orienfcttion: Lclbomtory ; Equipment--- 

6. Special Navigaflsn Accuracy N/R--__ 
10. Stability and Pointing Accuracy + IT/R 

11. Opbif Requirements -A 
12. Gravify Requirements 

1. Number of &re 

2, Skill Categories --- 
3. Tofu1 Man-hours 

4, Cht.onologicaI Span 2- Sr 

5, Experiment Cycl 

DISCUSSION: 
7 

pressure gauge does not drop back to zero but sta.ys at highest 
essure, the sub j eci; may read gauge hj~xself, Llius eliminating 

observer. 



t 

i~il~ckktnsicb No, 089 

P r i m a r y  : Crew heaItZh and ePflci.ency lnairlCenaace 

Secondary : Effects  o:f zero g on overa1.Z hea'l-th 

I 1. Normal Operating Envirowxc-ni-: Equip,Lnte_rco_r ; Crew 

2. Weight of Eqiriprnent and Supplies (1b.J-24 $ 8:J$x:1clE jn 1-1- Le90,L 
I.& - -I- .-1.3 n u -  in l* 1- l a y J >  1- I * L C  

n e n ~ c r l  ;kxfernal____ 3. V o l u m e  of Equipment and Supplies (cu. f 1 :  I \ 
4, Critical Dirnensirsr~s (ff.)/ -- - 

5, l i s t  of  resf Apprutus  Paper e l e c t r o ~ h o r e s i s  -- ( ~ n i . e :  Disc e7ectrophoresss_ 

-- mighi; be nore e.ffective) 
0 n 01-0 6. Average Power Recjuirernents (kw) __.--- 

7, Special Thermal  Requiremenf s - II/R -- -- 
8, Oricnfnf-ion: ~ n b o r a t o ~ - - - - . - - i & / ~ -  ; Equipment  N/R 

T ~ R  9 .  Special NevigstIon Accuracy ----- - 

10. Stability and Painting Accuracy --__-- Q.!!K--- 
-- -- 

1 1 . Orbit Requirements - - R/R 

MhN%OAfER RHQUf REhciEMTS 

1. Number  of Crew Required .-1 Medic61 T e d ,  6 SubJects 

3. Yota i Man-hours 12'r -- 
1 yr 4. Chronslsgiccrl Span ,- - 

$l.ain gor 
5. Experiment Cycles: Duration s ~ ~ - . f - ~ ~ ;  ~ u m b s r  - 3 6 5  



&e-i.r llealtll and ef Pic5 cncy ~riai~~terlarlce 

Effect, of' zero g on k:'i&ncy f'tmc'Lion 

I NSTALLATi ON XEQLIIREMENTS ..- --- 

1 .  Nornwl Operating Environ~nenf: Equip. -,.L&-ioi. ; 6I"aw ---.--- Interj-or  

2 .  weight of Equipment and Supplies (Ib. ) 24 I n c l *  i n  l*l0 : ~ ~ 9 3 ~ e c  
i i  i n  l * l e l  -g5T- 

3. Volume of Eqiliprnent and Supplies (cu. f )  Internal-_- ; kx?erna 

4. Crltical Dimensions (ft.) --- 

5. List sf Test Apparatus Cals'1,.l paeke-ts, _calbio11ietr3r. 

6. Average Power lZequi remenfs (kw) 0.010 ------ 

7, Special Thermal RsyuIrernenfs 

8. Orientation: 1-aborcrtory --- 

9. Special Navigation Accuracy -N 

10. Stability and Pointing Accuracy, 

1 1 . Orbit kequirernai~fs N/R 

12, Gravity Kequirernents Both 0 aaci Part& 

!MNH>OW E R  REQUIREMENTS -- 

1. Nurnber of Crew 

2 ,  Skill Categories 

4. Chronological Span 1 
v'-3h mine 

26 5. Ekpcrirnent Cycles: Duration Medica,l T e c & ~ ;  Number _ _ _ - -  

6, Potential Hazards Serum Hepa t i t i s  

/ DISCUSSION: 

Sbbjects  a r e  requ i re6  t o  provide w i n e  and venous blood over a two - - -  

hour period. 



I Ui 

.: NASA NO, 1e1.1.62 
I ---- 
i s1,OOl) M,IGLD]E: 13110SJ-~iWI.X b~ichocd  NO, 091 

j x-ybnaw: Cre.i.r heal th  and effi.cieocy mnin'tenance I 
Secondary: 

1 
Effects  of zero g on bloocl cllemj-stry (enzyme a c ~ i v i ~ ~ )  I 

I ,  Norn~al Operating Environment: Equip. b t c ~ ~ ~ '  ; C re\vYY 111% er 
21 i 1~ ( ~ n c  i 0 1. 

2. Weight of Equipment and Supplier (Ib. \ ~ d e e  &ice on t. -. 
B + 131.-1. lv9X5--z 

3. Volume of Equipment and Supplies (cue fi.): intcmp ;*xternol 

I 4. Critical Dimensions (ft.) 

5, tisf of les t  Apparatus -Calsul paclrets, calb3 orneter, m i  croflye 
--- 

6 .  Average Power Requirements (kw) 0,  010 - 
-- 7. Special I h e n a l  Requirzmonts _--~h- - 

8, Orientation: hborcitory ; Equipment 

1 9. Special Navigation Accuracy N /B -1 1 10. Stability and Pointing Accuracy -- N/R 

1 1. Orbit Requirements d~ 
12. Gravity Requirements 230th 0 and Par-Lial G 

MANPOWER REQUIREMENTS I - ---- 

I 1. Number of  Crew Required 1 Medical -- T e ~ h e ,  6 Subjects -I 
2 ,  Ski [ I  ~a tcgor ies  Biomedical Science 

1 3. Total Man-hours 41.6 --- 1 4. Chronological Span I. 
2 rpin " 1 5. Experiment Cycles: Durotion4hedrci1igch~; ~ u k b e r -  

I 6. Potential Hazards Serunl Hepa t i t i s  I 



Pr iinary : 

Secondary: 

Crew heal -th a l ~ d  ef f i ciency lsainienance 

Effect  of zero g on HSP up-take 

1 . t\lormaI Operating Er~vironrnent: Equip. : :  -; Crew Sntcr 

2. Weight of Equipment and Supplies (Ib.) 24 -t 8.4 I ne l*  i n  1- :I-* oL 
3 + m y ~ - I + i i T i ~  + 1 

3. Volu~ne of Equipment and Supplies (cu. ft.); Interno - ; ~ G t e n a l  

4, Critical Dimensions (B,) --___ .---- 

5. List. o f  Test Appsrgtus Yticrofu~e and  &jectro C;alorimet, 

6. Average Power Requiretncnts (kw) - oeolo 
7, Special "Teimal Requfren~ents - 

PJ/R ; Equipment 8. Orientation 1 Laboratory-p-.. 

9. Special Navigation Accurocy ,--- ----- 

'10. Stability wnd Pointing Accuracy, -- 

12. Gravity Requiremet~ts b t h  0 and P a r t i a l  G I 

I .  Number sf Crew Required 1 Medical -Tech., 6 SufZJec-1;s - 
2, Skill Categories BiomedZcal Science & SilSilt) j eccts 

1711.2 3. Total Man-hours --- - 
4. Chronological Span 1 ~r - 

/2 g i n  
5. Experiment Cycles: Dumtion kedJcal @bh* ; Number 1 Per 14 d3,3rs 

6 ,  potential ~~~~~d~ Dehydration of subjects  ------. f o r  j u s t  one t e s t  
1 

The NASA subject  t h e  does not include 60 minutes between i n j ec t i on  and 
measurement. 



I ~' r imnry:  Crew heal-th and efficiency maintenance 

S ~ c o n ~ y  : Effects of zero g on whi'te blood ce3.1, reci blood cell, 
and reticu-locyte count ' 

------- .---- - - XLIYq 

I NS'l'P,LWll QN R E Q h l i  REt\/IEbI~IIS 
____I -_-_ll__l__s___I__---n-- 

2. Weight of Equipment and Supplies (Ib.) 5,6 

3. Volume o f  Equipment and Supplies (cu. R.); Internai-_OS~-. ; External- 

. 4, Crltical Birnerisisns (fl..) --- 

5. List of Test kpparafur, Sanborn Model - 75 Cell Coi~.llte~ al?i? 

---. 

6, Average Power i!equi rernents (Itw) --L?dE?5- 
7. Special Theimcdl Requlrernents N / -  .------ 

HIE: 8. Orientation; Laboratory ; Equipment Y,/R 
9. Special Nuvigmflon Accuracy 

10. Stability and Painting Accuracy F/x 
-- 

11 .  Orbit ftequirements . 

1 12. Grovi ty Requirements I f"! 

1. Number af  Crew Required 6 SLIb,I.s~ts, 1 R i ~ s i c i a ~ ' ~  

2.  Ski l l  Cabggories a ~ s - i c i a n  - I 
3, 'Total Man-hours - 400 

4,  Chronological Span 1- L -- 
hrs. for 

?%J'hysl.C~Ein -; Number 5. Experiment Cycles: Duiation .--- 1-22 

6 ,  Potenticri Hazards Serun EIepati.-t;is 

DISCUSSION: 



OXYGDJ UI3TiU3< AXD CPJ??XlIL' NAsA l.40, l e J * l e 6 >  

DIOXIDE II'IIODUC TIOW ix>~;k{lr+od ]\io. CC12 
---.-------------- 

Cre:: heaTi,h and e'f f . L C ~  ency ~ m i  ~Lelznnee 

Se c on dnry : E f f e c t  of zero g on energy exj>cnd:iture a.nd 
Respira-tory Qro"L en.t (RQ) 

I '1. Norrnal Operating Environment: Equip. _Ji&!e~ioT ; Crew Int ~ ~ A Q X  

2. Weight of Equipment and Suppl ier  (Ib.) 133 pel.-#. i n  BGI~ le 1 - 3  56) 
' J T i n c l .  i n  Exp* 1 lsi,7Q--<- 

3. Volume of Equipnlent and Supplies (cu. ft.): In'renral___ ; ~ c m a ?  

4. Critical Dimensions (ft , ) - 
5. List o f  Test Apparatus Szclilnan P o l a r i w W a ~ h i c  09 and C02 

-- recoriiing sys-tern. 

6, Avemge Power Requirements (kw) 2f3Z 
7, Special Thermcl Reyrriren?ents _-____ N/R- 
8. Brienfation: Laboratory N/R - I Equipment 

9. Special Nsvigafion Accuracy - . ~ J / R - -  A- 

10. Stability and Pointing Accutacy N/R . 
-- 

9 1 . Oroi t Requirements - N/R 

/ 12. Graviiy Requirements k t h  0 and Part ia.1 G 

1, Number of Crew Required --,LAJi 
2, Skill  Categories Biomedical Sci 

1 3. Total Man-hours 1586 

4. Chronological Span 1 YT 
#2dmj.;i. i o r  

I'ech. A 5. Experiment Cycles: Dui-a'rion -__ ; Number--2r -- 

I 6, Potential f-lcrzards - No11 e .- 

DISCUSSION: 

Apparatus should be c a l i b m t  ed against  know gas samples qu i te  r e g ~ ~ l a r l y .  

!This experiment could be combined with Ex-perirrient 1.1.107. One minu-be 
i s  not long enough f o r  a,degua,te deternlination of R.Q, 



h,SA Pfo. Z*I*I.C,G 
EJOOD PPSSSUXE 

Crew health and ef f i c i  ency ~lain-Lenence 

Se c ondm-y : Effect of zero g on ci rcula tory sys-tern 

1 ,  Normal Opel.crting Envii-onmenf: Equip. Znter i o r  

2,  Weight of Equipi~nenf and Supplies (ib.)- 1 . 4  

3. Volume of  Equipment and  Supplies (cv, ft,); Infernal. 0.08 ; Extema! 

4. Critical Bi~nensions (ft . ) - - 

S'phymnon~anornet e r  5. List of Pest Apparatus 

6. Average Power Requirements (kw) 

7. Special Thei-n~al Kequlremenfs 

8. Orientation: kaborratory ; Equipment 

9. Special Navigation Accuracy 

10. Stability and Pointing Accuracy, 

9 1. Ohit  Requirements 

12. Gruvify Requirements Bot11 0 and Pa, r t ia l  G I 

I .  Number of Crew Required 1 observer, 6 sub,jects 

1 2. Skill Categories Biomedical Science & Sk'bjects 1 1 3. Total Man-hours 417 

4. Chmnologiccal Span 

5. Experiment Cycler;: 

1 6. Potential Hazards None I 
Vith appropriate t r a in ing  (as required f o r  observer), subjects  can take  
each o the r ' s  blood pressure,  thus  el iminating observer. 



140. 3 e I.. le 67 

-- 
---.-- 

liealth l\kirl.le;~arice -* to de-Le~?niiiic sbnoniial f l u i d  b a l a ~ l c e  

To determine 'the efi'ec-l of zero g on f l u - i d  balance hnd 
tra'lcr retel14,ion. . 

------- - 
REQUI RFMENTS 

1 ,  Normal Operutit-ig Envimnmcnt: Equip. 

2. Weight of Equipment and Sut;p!ies (Ib.). 12 - -  

O 24 3. Volume of Equipment and Supplies (cu. Fi..): Int.ernoi.--.-~~. , External 0 

4. Critical Dimensions (ft .) -___-.-- - 

5. l is t  of lest P,pparafus -L&ecklj-s.t -- 
-- 

6. h\,emge Power Requirements (kw) 0 -- -- 

7. Special Thermal Requirements -- H/! 

8. Qvientation: Laboratory-___ . ; Equipment ~sa~ae 

9. Special Navigatlat~ Acculktfcy -....--- 

10. Stabi lity and Pointing Accuracy -____B/!- 
-- - 

I 1 , Or!!it Requi r~rnenks ------ 1- 

12. Gravity Requirements Sot11 0 a,nd Partied G - 

M N P Q W E R  REQLJIREMENTS -- 

I .  Number of Crew Required 6 

2.SkillCatcgories mb;iect 

3. Total Man-hours 99.5 - 

4. Chr.anological Span 1 YT __ 

5, Ekperiment Cycles: Duration 3 l n i n b  _; Nurnber 6570 
7 / 6. Potential Hazards 



0" 1 &r\ j i / z  
, _L~L~--L-- - 

Pi~i.~nm-y : Cre.ii. 11eal:tll anti. ef'f ic iency inain'tel~b:ic e 

Secondary: Ef fec t s  of' zero g on blood o ~ n o l a : ~ i l y  

1. Nornml Operating %nvironrner?t: E q ~ i p . ~ k m _ _ _ . ;  C r e ~ ~ _ ~ ~ - i ~ ~  M 

f G  

1- I -+ 3 9  i n  : I s l e  3 90, 2. \hfeight QF Equipment and S u p p l i e s  1 .3  Ib -IIS"f-- . ~ 3  ) ~ % i ? '  -lLlC l i i ~ - ~ m ~ ~ ~ l ~ ~  
3. Volume of E y u i p t ~ t ~ i ? t  and Supplies ( c u .  ff ,); i n t e r n a l  -- ; Giernra 'I b 
4. Crit ical  Dirneni;lsns (ft  .) 

----- -- ---- 
6. Avcrcmge Power Requirements (kw) o*L5L-- - -  --A- 

7 ,  Special Thema1 Re:quirements , 

8. Qrientafisn:  L B ~ o ~ - ~ ~ Q ~ - - - - - I \ I ~ R ~ ~ - - .  ; Equipment  

9. Special NuvigatIon Accuracy NLJ~ -- 

10, S f a b i l i t y  and Pointing Accumcy -- N/R 
---- 

5 1 . Orbit Requi rerneisfs ,--- - - X A  
12. Gravity Requiremenis Both ---- 0 a r ~ d  P a r t i a l  G __ 

1. Nurnber of Crew Required 6 iSv.b,iec-l;s,&ncl. i n  EsA--& 1 2. 5klll  ~ ~ f ~ ~ ~ ~ i ~ ~  Biomedical Science & Subjects 4 
1 3. Total Mian-houn 135.2 

4. Gi~rcmolo~icai Span 1 yr 9% mine for  
5. Experiment Cycles: Dupution Medics1 T'ech_p_ ; Number. 

6, P o t e n t i a l  Hazards 

-- 
It i s  not  ac?vj.sa.bl open flame photoroe.ler i n  a 7 psia ,  50$ 
O2 ctmosphere; a closed flame ghoton~eter i s  indica;ted 



Effec t s  of zero p; on ved blood c e l l  funct ion a n d  
" L 2 ~ 0 i d  aclivi-ty 

------------- 
[AT1 616 REQU IIIEMENTS -------- 

I n t e r i o r  __I I 1. Normal Operating Envii-onn?cnt: Equip.- X l l t e r i ~ ~  ; Crew 

2. Weight of Equipment and 

3. Volu~ne of Equip~netil and 

4. Critical Dimensions (ft .) ---- 
5. List- of Test ,A,pparcctus s a f e  f o r  re,dio 

A 

0, o h  6, Average Power Requirements (Icw) ----- 

7. Special "The~mal Requlrements - ~ T / R  ----- 
9. Orientation t ~c lbo ra fo r~  ___--.&EL .;Equipment @R 

9 .  Special Navigation Accuracy ;rJ!EL --- 

1'41~ 90. Stability cancl Poinilng Accuracy -- 
- 

11 . Orbit Requirements 

12. Gravity Requirements Both 0 and P a r t i a l  

1. Number of Crew Required 1 Kedical Tech., 6 Subti e c t s  

2, Ski 11  Categories Biomedical- - Science Si S'lubject, 

3,  Total Man-hours ' 6 8  8 

4. Chmnological Span yr 
12-i0 f o r  

5. Experiment Cycles: Duration -.-; N u m b e r - - A  1 6 .  Potentia 1 Hazards Storangand use of radioact ive  rn-terials _____) 
Dl SCUSSI ON: 

24 hours a r e  required between ingest ion and record i~ lg  of r e su l t s .  A s a f e  
t o  hold a y e a r ' s  srxpply of radioa.c%ive isotopes would requ i re  considerable 
shie lding and care  in handling, 

-- -.- -- -- 
89 



'TI "CE ------"-- P..S/iSk NO. -L*1*3*70 
02 IIFT'lidQ5 BY BED BLOOD CELLS tcscfrheed Iqo, 007 

---.- - 
0 0  J EC"T V E  ----- 

I Y1- knar y : Crew hea l th  ond eff ic iency ~naintcnance 

( secondary: Effec-ks of zero g on blood p02 I 
IMSTALMTION REQUIREMENTS 

------wpm 

I 9. Normal Operating Environment: E q ~ l p . ~ - t x ~ ; d . ~ ~ _ _  i Crew Ink& 

2, Weight sf Equipment and Supplies (Ib. ) 

3 ,  Volume of Equipmeni and Supplies (cv. 

1 4. Critical Dimensions (ft.) 
1 5 .  List Test Appilrafus B d i o m e t e r  Gas Monitor s t e m  --4 

6, Averasc Power Requirements (kw) --- 
7. Special Thermal Requirements r\!b--- 
8. Orienfation: Laboratory W/R - ;Equiprnc~:t N/R 

9. SpeciaI Navigation Accuracy - 
10. Stability and Pointit~g Accuracy , 

1 1 . Orbit Rsqui rernents - N/R 

12. Gravity Requirements Both 0 and P a r t i a l  G 

1. Number of Crew Required 1 Medical Tech., 6 Subjects inc l .  i n  1.1.1.81, 

2 ,  Ski[! Categories Bi-omedical Sciel~ce & Subject 

1 3. Total Man-hours 6 ~ 4  
4. Chmnolsgical Spun 

I + = i =  f o r  
5. Experiment. Cycles: Duration Medical Tech- ; Nurnber 1 6. Potential Hazards Sem~lLEPa-kit is  



Ti%"!.!, .--- N,ASF3 Tqo, 2.1. I* '(A 
BLLIOD- UiWi P?ITl3OGZi\I ckhcrsci NO. 008 

--- ---- -------------- ----- 
Qki ECR fVE 
*--- -- -- 

Pi-i~nr,ry : Cke-ir Ileal $11 a113 ef f icrici-icy rnariri-tci-iance 

Secol~dary: Ef fec t s  of zero g on ni'L~,ogen foi-nzntion 

- s 1. Norrnal Operatit~g Environment: kqur p 

2. Weight of Equiprnenf and Supplies (b.) 1. - -  

3. Volume of Equipntent. and Supplies ( cu .  

4. Critical Dimensions (Ti..) ___ 
5. i-isf of Test ApparGj-us - Calsul  detern~inat i  on & (See J=xp. 1.. 1. I.. 93), 

a l s o  a small  centrifllge 

6. Average Power kequiremenf  s (kw) - 0.010 

7. Special Theni~al Reqltlrernents - N/R -- A 
8. Orienfation: bbsi~cmtory- -----.----- I Equipment 

9 .  Special Navigatio~~ Accut-ac y ,. N/R --- I 
10. Sfability and Pointing Accuracy , - I  
1 1.  Orbit Requirements -- 
12. Gravity Requ i rements  

1. Number of Crew Required 1 fv1edical Tech., 6 Subjects 

Biomedical Science & Subjects 2. Skill Categories -- 
3,  Total Man-hours 98,8 --.- 

4. Chronological Span 3 

5. Experiment. Cycles: Duration 

1 6. Potent.ial Hazards in fec t ion  ( ~ e r u m  ~ e p t i t i s )  from needle I 
DISCUSS1 ON: - 

Note 1: The l i t e r a t u r e  on .the CALSVL method does not l i s t  blood-urea, 
- nitrogen as being analyzable by -their  me-bliod. A b e t t e r  method 

i s  t h e  BECI(IW? ulLramicro ailaly-tical sys.tern, 

Note 2: There a re  no f igures  l i s t e d  i n  "Centrif'ugc Test" sininlilar t o  
those for  treigh-t, and volume needec? i n  t l i i s  experinLent, Suggest 
a microfuge a s  l i s t e d  by Beckman. 



i R-:vary: CYetr heal-ti1 and efficiency mailii;e~-in~ce I 

I .  Normal Opzruting Environment: Equip.  XAer.jor 'i crew -.___---- In t e r io r  

1.2 2. Weight sf Equipment and  Supplies {Ib*) - 
0 3. \b iume of Equipment and Supplies (cu, fi:,): Irlfcrnul- 0 e @ L -  ; External__---- 

4 ,  Crit ical  Dlr-nensions (Ft.) -- 

5, kist of 'Pesi Apparatus ~ 1 ~ 1 l l . e r - L ~ r e r  xnd 5TerJcicaaI3-HozonLai 1 1 l u s S t i i ~ ~  test 

h e  Average Ps.,ver Requirements (kw) .--- 0 

7, Special 'Tf-iermcrl Requiremenis - IV/R 

8. Orientat ion:  Caborotory - ; Equipment 

9, Speciol Ncrvigatisn Accuracy -- 

IU/R 10. St.cthilijy and Pointing Accuracy - -  
-. - 

I 1. Orbit Requi remenf-s ,- N/R 

12. Gravity Requirements Both 0 and Pa.vtial G 

1, Number of Crew Required 1 _. 

2, Skill Categories _ Subject 

3. Total Man-hours 6 ------ 

4. Chronological S p r r  JT 1 
5. h p e r i m e n t  Cycles: Duration , l mine ; Number 

6, Potsnfial Hazards None -1 

- Dl SC1JSSI ON: 

Someone other  than the subject  should record the  r e s u l t s  and analyze t h e  
data 



a -! 
k-2 0<1%R/f,biFN'T AND hPl"liC!\TION SEtAbi!v:!>,KY I ~ R  18906 

- -- 
OBJECTIVE ---- - 

Ei'fec-ts of space er1vi:rorment on hearing 

Iliter Lor ; c rew 1 .  Normal Operating Cnvin.onn?ent: Equip. 

2. Weight of Equipmet2t and Supplies 

3. Volume cf Eqt~ipment ~ n c f  Supplies (cu.  fk.); Infernal.-,- 00 11- , 
4 ,  Critical Ditnensisns (ff .) - -  
5 .  List of  Tes"r,pparatus ~u..diometer 

6. Averwge Power Requirements (kw) 0,010 

7. Special Thermal Requirements N/R 

8, Orientatiisn: laboratory I\@ 

9, Special Navigation Accuracy 

10. Sf-abi lity and Pointing Accuracy N/R 

3 1 .  Orbit Requirements - 
12. Gravity Requirements _B 

1. Number of Crew Required 1 observer,  6 sub,iects 

2. Skill Cakcgcries Bio1nedica1 Science & Subbjects 

3. Total Marl-hours 62,4 - 

4. Chronologieul Span -- 

5. Experiment- Cycles: ; Nun?ber 

6, Potential Hazards - None -- - 



NIi:Sk !%roe 1.1.1.'/4 
bckheed No. 01-1 

Primary : Crew h e a l t h  11iainLenance 

Secondary: E f f e c t  of zero  and p a r t i a l  g j  on ligament s t r eng th  

Interior 1, N o r n ~ ~ l  Operating Envit-onmant: Equip.- -____- ; c rew In t e ~ & r  

2. Weight of Equipment and  Supplies (lh.) 262 - 

3. Volume of Equipment. and Supplier (cu. ff .): Intsrna\  1.6 ; External- 0 

4. Crit ical  Dimensions (3.) 2 arms, i.&!s. 

5. List sf Yesf AtJparai-us E lec t ro  g o n i o ~ t e r  arid conventional  m e d i c a l  k i t  of 
physic ian  

6 .  Average Power Requirements (kw) -AW.e_k__--__- -- 

7, Special Thermai Requlrsmcnts None 

8. 0rienfat.ion: laboratory None - ; Equipment WR 
9. Special Navigation Accuracy - None 

10. Stcnbilify and Pointing Accuracy,  $T/R 

-- -- ------ 
11 . Orbit. Requirements - N/R - 

12, Gravity Requirements Both 0 and P a r t i a l  G 

1 . Number of Crew Required 1 observer, 6 subd e c t s  

3, Total Man-hours 3 8  

4. Chmnolsgical  Span 1 ~r - 

5. Experiment Cycler: Dumtion 42 m i n e  ; N u m b e r 3 2  

6, Potential Hazards IJone 

Dl SCUSSI ON: 

l / 2  lb .  



NASA fqo. le 1- -1 l(5 
h ~ k l t c c d  No. 022 

w 

Crew Iiealtl? and ef f'Tc iency malrl-lenance I 
Secondazy : Effect  of zero i: on u r j ~ ~ a r y  albl-~?~in fon:ia"l;on 

1. Norrnnl Operating Envisonment: Equlp. I~&&QL---; Crew- J n m x  

2, Weight of Equipnlent and Supplies (ib.) 2rC ( 

3. Volume of Equipment and Supplies (cue ft .): 
4. Critical Dimensions (ft.) 

5.  List o f  Pest ApParat"s Bec2-m~tn Specctrocolo -- 
flame photonleter * 

0.03 0 6. Average Power Requirements (kw) - -__ . 

7, Special Thermal RequIrementa _ _ A @ - _ _ _ _  

8, Orientation: Laboratory , ; Equipment ___ 

9. Special Navigation Accuracy IVLR 
1 10. Stability and Pointing Accuracy .N/R ------A 

----- 

1 9 .  Orbi t  kequirenrents -. 

12. Gravify Requirements Both 0 and Par t i2  

--- 
IaNPQWER -we-- REQIJI -- REMEMTS 

1. Number  of Crew Require$ 1 Medical Techo, 6 %b,iects 

2, ski [ )  categories Biomedical Science & Subjects 

3,  Total Man-hours 46,8 
4. Chronological Span 1 

5. Ekperiment Cycles: Durufi 

6 ,  Potential Hazards Forced ur ina t ion  i n  zero g-may m?ptwe v e r ~ g l s  

DISCUSSION: 

]\Tone of t h e  various C U V L  tests rnention i t s  use f o r  ur inary albuminc 



_ __  _ --___--- --- -- ----- ---- 
'Ti  "I" f C f 2 
w- 

o e  1.1.1.76 W 
Lki.ClxR:rA :3~@3~4&5 Cm?'UF3S [iockhoed No. 013 

- - - - _ l l l _ l l l l l l l -  _ --------..-"----- ------ - 0:>< f :;''*.+' L,,ilVE 
F---- 

f7 
ki$ 

2 3  j n~ar y : Crew he&-ti1 and e f f i c j  ency lilajrilenance 

Secondary : Ef4'ect of' z,evo g on bac-heyiai p o ~ . r t i ~  

-- -- 
CJUl RF!ihE!\!\.!1'5 

I .  I40rmal Operafing Environment: E q u l p . - . - . A > s _ t e r A o ~ ;  Crew- 

2. Weight o f  E~~uipmeni- and Supplies ( I  b.) 5 
3. Volume of Equipment and Supplies (cu. t ) Internal 6 --- I Exfenla! 0 

4. GrIfical Dirnensicz!~~ ( f f . )  -- --- A 

5, List o f  Test Apparatus b1ricrosco-~e~ sliAes, s t a i n s  e tc .  - 

-------- --- 
6, Average Power Reqdirerrient:, (icw) 

7. S~aecial Ihcnr~al flequirements 
rl L$ 

8, Qrientcrt~iont Laboratory_____ 

9. Special Navigation Accuracy - 
1 10. Stobi lity and Pointing Accuracy +.A --__I C4 

f j  
1 1 . Orbit Requirements 

6-d 

12. Grcrvity Require~mcnts 

2. Skill Categories Eiomedical Science & Sub,je 

3. Total Man-hou1.s 325 ( 5 v L  

I 4, ChmnaloDieal  Span . a s s i o n  dwatim-- h hr. ney 
5. Experiment Cycles: Di~ration ~ a 3 &  ; Number 

6, Potential Hazards Kone .- 



- 
BDJ kC:"r!VE 
-----"-4 

Crew Ileal-t21 and ef f riefcncy rnain.tenance 

Seconday: Effect  of s:pace eliviro~me~zt on : 1 ~ d  bl-ood c e l l  survival  

1 ,  Normal Qperotlng Environrr~enf: Equl 

2. Weight sf Equipment and Suplslias (Ib. 

3. Volurr~e sf Equipment and Supplies (cu 

1 4. Critical Dimensions (ft.) -- -4 
6. Average Power Requirements (kw) AQ 
7. Special Thesmul Requlrcrnenls 

8. Oriet~tatian t laboratory-..- 

9. Special Navigation Accuivey --N,LB 
1 10. Stability and Pointing Accuracy. 4/EL/ 

-- 
I 1 . Orbit Kequisemmts -- 
12. Gravity Requirements :Both 0 and P a r t i a l  G 

MANPOWER - REQUi REMENI? 

1. Number of crew Required -1 Medical Tech,, 6 L%b;jects - 
2. Skill Ca~eyoPies Biomedical Science & Subjects 

3. Total Man-hours 72 - -- 

4. Chmnolsgical Span I vr 

F J60 llline for 
5. Experiment Cycles: Dumtion  tech. _; Number 6 

7 / 6. Potential Hazardr Hand1i.n. and s t o s e  of radioaacCtive m a t s  

J t  i s  appropriate f o r  ingest ion only once per 60 days, but  t h e  -tracing 
should be done a t  l e a s t  once a week a.nd prefera;bJLy more of-ten. 

This ex-periment might be cornbined with 1,1.1.69. 



tdASk Ma, 1.1. 1.78 

ER1cE;heai.i No, 015 

Praiumry : C;.etr ilealth and e f f  icienc3 maintenance 

Second~ary : Ei'i'ect of zero g on blood cheniist?q 

1. Nomal Opemting- Environtvorlt-: Equip. Z 1 t e z ' r i o ~ ;  C r e w . ~ ~ ~ t . i i r ~ ~ o r  

2. Weight of Equipment and Supplier. (Ib.) -I:-;,- 211 + yI(+cl2 ill- lo :e ?Ot 1- ie ~3~~ 
3 TBcT. ln 

3. Vdurne of Equiprncnt and Supp!ies (cu, ft ,  j :  Internal- 0 
"'"I " '  
; Externa 

4, Critical Dirn@nsioi-~s (ft-.) -- 

5 .  List of Test Apparatus Calsul packets, CaJhk~~eter~ a m -  - - 
-- - 

6, Avemge Power Requirements ([tw) - O e O 1 O  -- 
7 ,  Special Themol Requirements _ N/R 

8, Orientation: Laboratory ; Equipment !lJk-- 
9. Special Navigation Accut-acy -%!! - 

10. Stability und Pointing Accuracy . N/R -- 
- P 

11 . Orbit Requirements N/R 

12. Gravity Requirements Bgth 0 aalid P a r t i a l  G - 
- -- 

MNPO\4!ER IIEQUI REMENTS 

1. Number af  Crew Required I M e d - i c a l  Tech., 6 SbbJects 

2. Skill Categories Biomedical Science -- Er, Subjec-ts 

3. Total Man-hours 41.6 

dLs. Chronological Span 3- ;vr - 
47Yiii. for 

5. fkperiment Cycles: Duration ; Number 52 



---- ------- --- 
PIT 1-E .---- E-jASA No, 1. 1. ri. 79 

IaTIl.iP& F:YJJdSTiATIOPT h.aJehced No, GlG 

Qesr l-iealtll a n d  efficicricg~ nia intenonce 

Ef fec t  of space czbin elwironnlent on re-tins 

I i iCmr  ior 1 . Normal er)perafirrg Envirortrr-tenf: EyuTp. - ; crew- 
2. Weight of Eyuipnienf and Supplies (Ih.) 2- 2 

3. Volumeof EcjuipmenfandSupplies (cu. f f . ) t  Internal 0.08 -; ExfernaI 

4,  Crlf-ical Dimensions (Ff .) -.-- 
5. List of Test Apparatus O~tharnalascme 

0,010 6. Average Power Requirements (kw) - -  

7, Special Thernml Reqrrlrernenfs 

8, Or ien ta t i on :  b C l o r c ~ t o r y - ~  

9. Special NervigwtZon Accuracy -N/L- 

10. Sfcabillty and Pointing Accuracy , N/R 
- - 

1 1 . Orbit. Requirements __________U!R 
12. Gravity Requirements ht3.1 0 anti PartizJ.  G 

1. Number sFCrew Required ..LXu_h_je~s, 1 %=is' 
2, Skill CaQegories Physician & Su3jects - -- 

3. Total Man-hours - 72.8 

4. Chronological Span - - 
5. Experi~nenf Cycles: Dumtion --6-~.ine ; ~ u n i b e r  365.- 
6 ,  Potent ial  Hazards ]lone 



Prii11c~y : Crew jl~8l:~ll 8nd efi"ic5 ency 

Secondai-y : Effcc% of' zero p, on cntccholmines 

I 1 .  Normal Opemi ing Environment :  Equip. Intern_al ; Crew Jnte 

2 .  Weight o f  Eyulprnenf wrrd Supplies (fk,.) 211- ( : I ~ C I ,  i n  I n l o  I* 9.3 
1-27-1 el* ill le 1 

3. Volume of Cquipniont and Supplies (cu. f iiiteina? , 
4 ,  Crli-icui Elirnenslons (ft .) -- ------ 

5 .  List of  Tes t  A p p r o t u s  - Calsul pa~ltc-i;s, caIbjo;neter> ---- rnicrofuge (see  Oi 
- ____- 1.1.1.78) .- 

6. Avcragc Power Requiremenfs (kw) 
7 -  Special 'Thermal I?cqulrernenfs 

8 ,  Or i en t a t i on :  Lclborlaiosy IJ! ; Equipment- 

9. Special Navigation Accuracy ---- 

90, Sfabilify and Paintifig Accuracy ,. 
- 

f I .  Orbif Requit.emenis - 
'12. Gravity Requirements ----- Ro-th 0 aIsd Paiit,ia-I G 

I .  Number of Crew Required 1 Medical Tech- 2 

2, Skill Categories Biomedical Science 8: Sub J e c t s  

3, Total Man--hours ____ 

4. Chr~nolo~iccrl  Span 1 P 

5. kpesirnenf Cycles: Duration L!in* 



NASA Ms. ~.r~r-ISri. 
i i~cl~hoed No. 018 

& e ~ r  l~cal'th and officlencgr main"ienanec 

E f f e c t  of zero g on p~lse iravrr; ve loc i ty  

2, Weight o f  Ecjuiprnenf (1-.4 Supplies ( l i ~  .) 2- 5 
3, Volume of Eyclipmei3t and Supplies  (cue fie); Infernal--*e3 ; Externcll 

A : .  Griticetl Dimefisions (R.) ----_--_I--- 

5, List of lest  Apparatus Pressure trcmsducer&apCi 

6. Avemge Power Requi rernents (kw ) 2 2 n 1 0 - - -  

7. Special Thnnal  Reqvii-rments 2 / ~  
IV/R 8. Orietlfcriion: Labsmfory---.-.-- 

9. Special Navlgcntlon Accuracy - 
7': Stab1 I i f y  and Pointing Accuracy  , ----- 

1 1 . O r b i t  Requirements - I@ --- I 
12. Gravity Requirements BoJih 0 and P a r t i a l  G 

~ L ~ N P O W E R  REQUI !kEMEN$S 

4. Chmnslogic~l  Span --- 
5. Experiment Cyciesr Dcrmtietn 



TITLE 
7 

NASA f40, L . L . I . . ~ ~  
LITER SELE In~khsed No,  019 

- 
BB,IECIIVE -- 

Primary : Crew health ~ tnd  e f f i c i ency  lna in te~ance  

Secondary : Effec t  of zero g on 1 - h e r  s i z e  

2. Wsighf of Equipnienf and  Supplies (It.) 
3. Volume of Equipment and  Supplies (cue 

4, Crltical Dimensions (R.) 
5, Lis tofYestAppamtus  None 

6, Average Power Requi rernenfs (kw) 0 

7. Special Thermal Requi rernents 

8 Orientation: Laborafory-- 

9. Special Navigation Accuracy 

10, Stabilify and Pointfng Accuracy , 

1 1 . Orbi t  Requirements N/i- 
12. Grav i:, Keq~~irements Both 0 and I?artia,l G 

1. Number of Crew Required 

2. Skill Categories Physician & Subjects  

3, "lofal Man-hours - 72.8 

4. Chronological Span  1 YS 

5, kperirnenf Cycles: Duration 6 mine ; Idumber 365 

6, Potential Hazards None 

I DISCUSSION: 



f Secondary : Effec t  of zero g on gas for~natio~~ and. crepitaJcion 

I 
INSVALk"I0i.I REQllil',EMCNI% -------- ------- - 

1 . P4ormal Qperafing Enviror?menf: Equip .Ohterrlo~* ; Crew Jnterio-r ____ 

2, Weight of Ecjuiprnenf and  Supplies (Ib.) 0 

0 3.  Volume of Equiprnet2f csrld Suppiies (cu, fi-,); lnferrlai - ; fL~ferna1 0 

4. Critical Dimensions ( f ie )  - 
Checklist 5. List of Test Apparatus -- 

6. Avcmge Power Requirements (kw) - 
7. Special Thennal Kecqulretnents -- 
8. Orientation: k 4 S o r c t ~ r y _ _ _ ~ ~ ~  ; Equipment 

9. Special Navigation kccu~-acy --.-- 

10. Ptabi lity and Pointing Accuracy , I?/R 

1 1 . Orbif Requirements - IV/H 

12. Gravity Requirements ____ fk,-I;h 0 and P a r t i a l  G 

- I MANPOWER REQUI KEMENTS 

I 1. Number of Crew Required 6 I 
I Subtj e c t  2, Skill Categories 

18- 2 1 3. Total Man-hours --- -----I 
4. Chronological Span 1 Nr -- 
5. Experiment Cycles: Duration & " b e  

6, Potential Hazards None 



Secondary : Effect  of' zero e; oil t looii  gas excliange I 
I 

I n t e r i o r  ' 1 , Normal Opcroting Enviranrnent: Equlp, ; Crew Illtey3- 

2 ,  Welght of Equipment and Supplies (lb.) 22 
'-7 a, \folurne of  Equipment and Supplies (cw. fi-.): Internal 0099 ; Fkterntrl 

4, Critical Dimer~sions (ft .) ,_____-___ 

----- 

6, Ave~age Power Requirements (la~) 0~040 

7. Special Thermal Reqrtireneni-s , 

8. Orientafion: Laboratory r \ ~  /R 
9 .  Special Navigation Accu~acy ~ L L  

10. Stnbi lity and Pcjintir~g kccurocy . 
- 

1 1 . O h i t  Reqvirenier~is f l ] ~  --- 

12. Gravity Requirements Both 0 a114 P a r t i a l  G 

-- I MANPOWER REQUIREMENTS 

2, Skill Categories Biomedical. --- Sc ie~ ice  Sc. Xub$_ects - -- 

3. Total Man-hours I 145.6 -.----- 

4. Chr~noio~iccdl Span , 1 ~ - r  
-37% m i r i a  f o r  

5. Experirner~t Cycles: Buratioi-i B&Lc-al TCCII. ; Nurnber 

1 6. Polential Hazards Serwn Hepat5.ti.s 



N M A  bju, 1.1s 1.85 
ILTiSCLE ACTIVIrPT! D S!i'A17r: Lcxkhned No. 022 

Seconda.ry : Effect  of zero g on muscle sesthcn5a, "clluUs, end 
ElilG a c t i v i t y .  

1 . Normal Opercai-ing Enviicnrnent: Ecquip, -- -. I Cre 

2. Weight of Eyu'lprnent and Supplier (Ih.) 0. I? 

3. Volurne o f  Eyuiprnent and Supplies (cu. ff,);  internal^ ; External,- 

4.  Critical Dimensions (fi-.) ------ -- 
u a ( 5. List of Test Apparatus ------ 

- 
6, Average Power Requirements (Icw) --- 0 

7, Special Thermal Requirements 

&I 8. Orientation: hubcratory...-.--- 

9 .  Special Navigation Accuracy, 

10. Stability and Pointing A c c u ~ c y  , N/R 
- - --- 

I I .  Ohif. Requirernanfs N/R - 

12. Gravity Requirements 

-MNPO\YER REQUIREMENTS -----* 

I I .  Nurnher of Crew Required 1 Observer, 6 SubJects - 

Biomedical Scieiice & Subjects Skill Categories - 

1 3. Total Mon-hours 109. 0 I 
4, Chi-onological Span 1 YrQ 

5. Experiment Cycles: Duration 

Subjects  can record each other, el iminating o l ~ s e ~ v e r .  



GFJYlmr;9~ YIIYSTCALI;, ZXN-:ICKi\T'SON 

C?FI.T Ilea1f.i-i arid ef f ic:i ency :nainJce!lance 

; Crew In$cri ot- 

2. Weight of Equipnsent and Supplies (lh.) Included i n  other expyrjment 
Includ d in other* g r p r y e i i  

3. \/olume of Equipment and Supplies (cu.  T i . ) :  inlerna? , erna 

4. Crit ical  Dimensions (ff .) 
5. lisf of  Tesf Apparatus Xtandazd nhvsician 

-- 
6. Avemge Power Requirements (kw) 
7 ,  Special Therniol Requirements 

8, Orientation:  Laboratory 

9. Special Navigation Accuracy 

10. Stabi lity and Pointi t~g Accc~racy * 

-- 
12 .  O r b i t  Requirements - 
12. Gravi ty  Requirenents 

1. !<umber of Crew 

2, Skill Categories 

3. Total tvloln-hours 

4, Chmnologiccrl Span PP/iiss.i;on 

5, Experiment Cycles: Duration 

None 6, Potential Hazards -- 

These t e s t s  are performed on the physician and a.11 crew members* 
- I 

i l l  be l imited t o  crew size. 1 



1 ~~~~ NASA No. 3-.i.ie07 1 

I Sccoildzry : Effec-t of zero g on - ,a lc i~ul  l7ctention i n  long bones. I 

/ 1. Normal Operating Environment: Fi,uip.._Za&' - ; C re!<- 

2. Weight of Equipme!~r" and Suppilie. {Ib.) 87 
3. Volume of Eqviprnent and Supplies (CU. R.): 
4, Critical Dimensions (ff,) ,____- ---- 

5 .  List of  Pest A p p r a Q u s  Eigh-tweri&J 1o-t.r-apoi.rer X-ra.y machine I L ~ ~ J I R  P o l a r ~ a -  
X-ray f ri 1x1 and a densitomet.c:~* 

6,  Average Power Requirements (kvd) 0. 

7. Specia! S'hemal Reqvlrements I ~ R  ------ 

8. Orieni-ation: h b o m t o r y  f\yR ; E o l u i p i n e n " r / ~  

9. Special Navigailan Accuracy ,___IJ/R 
10. Stabi lity and Poir~fIng Accuracy N/R 

-- 

11, Orbit Requirements R/R --- 

12. Gravity Requirements Both 0 and Pari;j.al G 

1. Number of Crew Required 1 Ph~s i c l an ,  6 5bb,i e c t s  

2, Skill  Categories Physician 

3, Tsi-cal Man-hours - 36 )+ ----- 

4. Chronological Span . I- n -- 

5. Experiment Cycles: Bumtion ; Number 

6 ,  Potential Hazards Over-exposure t o  X racliation 

DISCUSSION: 

X-Rays can be taken a t  sane +time as f o r  experiment lsl.l.10 

----- 
107 



E(PERIMEi.d*i^ i".ir.lk> f\PFtiCAr!1SN SUfdl i I~~~rv"  sin 183~6 
- -- -- 
-lVi"L*E - ASA Na, ~ . 3 ~ l . F ; 8  

BlOOD & 1JI"LD'El CT3;I"LAfl'lNIN3 
"-------"---A- - -- m- -- - 
3f)J ECxf \/E ------ 

Primary : Crew hea l th  and effi.ciency rnainte~iaace I 
Secondzqr : Effect  of zero g or? blood and w i n e  chemis-try 

------ .pa-- - - 
PdSTb~LP~TiON REQkit  EEMENTS ------ I 
1. Nonnal Operating Environment: Ecplp. In te r io r  -; Crc 

2. Weight o f  Equipment and Supplies (lh.) 2)' see  note 0 
7379ncl. 

3. Volume of  Equipment and Supplies (cu. fi..): Internal- 

4, Crlt lcal  Bin3ensions (Re) -- - 

5. List o f  APParatuS Ca.lsu-l packets, C a u o ~ n e t e r ,  Mi- 

6. Average Power Kequi remer-lts (kw 

7. Special Y henrial Kequirernents --- 
8, Orientation I Inbaratory 

9. Speeiai Navigation Accuracy IT/R 

10. Stabi l"iy and Pointing Accuracy , N/R 
--- 

1 1 . Orbit Requirements N/R - 
12. Gravity Requi rers~ents - Both 0 and P a r t i a l  G 

1. Number of Crew Required 1 Medical Tech., 6 SubJects 

2. Skill Categories , Bio~nedical Science % Subject. 

3,  Total h'un-Iiouri 46.8 - 

4, ChronologiculSpiin ' y r  --- - -  
5. Experiment Cycl:r: Duri  i ~ n  I M G ? & T ~ L ;  Nuiiiber 5 2  ------ -I 

ur inat ion  I - 
DISCLJSSI ON: 

Experben ts  1.1.1.78 and 1.1.3.. 80 require on-0 1 minute each 13 :r subject  
whereas ls 1.1.75 and 1.1.1.88 require  2 lriirlxies each subject ,  lnni.s makes 
a di f ference i n  the  amount of time f o r  aria-lysis unless solneonc bes ides  
t he  Medical Technician takes  the  sn~llple. 



miIOGIIOBiN &\iD I ~ ~ : i A ~ O C l i I Z 1  Ido~kltcsed Ns, 026 

b h i a r y  : Cretr hea l th  and ef f iciei~cy ];lain-tenance I 
Secondary: Effect of zero g on b;lood chemistry 

1. Normal Operating Envita 

2 ,  Weight a f  Equipment and 

3.  a/olume of Equipment and 

4. Critical Dirner~sions (ft.) 

7 ,  Special Thermal Rec;uirernents 

8. Orientation: Laboratoty 

9. Special Navigation Accuracy - 
10. Stability and Poinfing Accuracy ., 

12. Gravity Requirements 30th 0 ,and Partial G 

NkIl\l\lPOVdER REQUIREMENTS 

1. Number of  Crew Required XMedical Tech., 6 &b~e-cll;~ 

2, Skill Categories Biomedical. Science & Subjects 

3. Total A4an-hsun ___ 195 

4. C k r ~ n o l o ~ i c a l  Spcan 2 V 

5, Experiment Cycles: Duration ; Nurnber 

6, Potential Idazards Serrrn~ Hepatitis 



P r ~ i c a ~  : Crew hea l th  and maintenance of efl'ic5.encjr 

Secondary : Effect  of zero g on casdio-pulmonxry response 

I - C I 1, ~ o r m e l  Q p e r a t h g  Environmenf: kquip. 

2. W e i g h t  of Equipment and Supplies  (lb. 
3 .  Valurne of Equipment and Supplies  (cu. f t .  

4,  Crlt lcai  Dimensions (ft .) - 
5 .  List of Test Appc~mtus 

7. S p e c i a l  'Thermal Requtrements 

8, Orienfmfion; Laboraio~-y'-..- 

9. S p e c i a l  N a v l g a t l e n  Accumcy 

18. Stabi l i ty  ennd Pointing A c c u r a c y  , 

1 1. O h i f  Requirements N!R - .- 
12. Gravi ty  Requiremenfs- Both 0 and P a r t i a l  G 

I .  Number sf Crew Required I Physician, 6 %b,iects 

2. Skill Categor ies  

3, Total Man-hours --- 

4. Ch~snoloy iccr l  Span 

5. Experiment Cycles: Durafion 



HAS/% No, 2"- I-* 1 * g:]- i 
u;tU:TaMxsI s j ~ x ~ m e i . '  $40. O~EI 

--. ----- ---------- -- a- 

OD,4 EC fII VE - ---- -*--- 

. Crev hcaltll and eff ic iency mdinCe:~:z?ace 

Secmdary: EFfect of zero g on body chemistry 

Int;erj.or I ,  Normal Opereking E ~ ? l r i ~ ~ n m e n t r  Eqrrlp, . . Cre 
'.2 + 12 -i- 3 5 (1n: 

2. Weight of Equipment ond Supplies (lb.) _7 lv le67?  1e1-61c9:31 
25 -t- 2,' + 0.57 

3. Volume of Equipment and Supplies (cue ft.): ~ntcmal.-+i 

4 ,  Critical Diinensions (Pi.) 

5. List of Test Apparai-vs Microscope I\Iicro 
- galborn Cell  Corn 

6. Average Power Requirements (kw) - OOO?5 
7. Special Thermal Requirements IT/R 

8. Orientation: Imlsomtory M/R 
N/R 9. Special Navlgatlcsn Accuracy .----.- 
f a / ~  10. Stability and Pointing Accuracy ,__ 

I I . Orbit  Requirements - Bb&: 
12. Gravity Requirements Both 0 and G 

1. Number o f  Crew Required 1 Medical Tech. 6 Sul~jects  

2. Sitill Categories Biomedical Science - and S L L ~  jec t s  

3, Total Man-hours 

4. Ci~mnolo~icc r l  Span 

5. Experiment Cycles: Duration ; Nutnbar 3-22 

6, Poicntial Hazards Fo:rced urination= r m t w e  vessels 



EXrEf:irJtEN'f A N D  Ah';'tlCOI,TI GN SUfthlIiM~f~~lCY TB %89o5 ii 
-- ---------a -------A - -- - -a 

P.IASII:, No. 3 L *  532' f" TO?~IT, WJDY ; : A ' i ~ a  ki 
&Ls~I~lri:ca" Ha ,  c3O 

--.- --.------- 
f-3 

Ci-e-\r h e a l  tll rznd c Tf'ic:'~eccy maintenance id 
Secondary: Effects  of z,e.ro g or! body water 

----" ----- --. 

R E Q i l l  REfhENTS T'i 
I n t  cr j o r  9 , Normul Qpzrating Enviranrnent.: . Equip. . ; Crew I ~ ~ - t e ~ - i o r  bs 

2. Weight o f  Equipment  and Supplies (Ib.) 2h+8*'+ ( ~ r l c l *  in 1*1*14Q0, I-i 1. 

'*=)'*13 . b t e r r l /  o 3. Volurne of  Equiprne12f and Supplies (cu.  ft..): Internal. 
(3XTTE1 J 1 . l . i . ~ O ~  

4. Critical Dimensions (Ft ,) - - - - - - ~ , 1 3 - ~ 3  3 ) . - ,  1 5 .  List of Test Apparatus ~ j . c r o & ~ ~ e e  a l s ~ - g g r .  1.1. ~ ~ 9 3 )  

-- 

6, Avemge Power Reyuircments (kw) J.d 010 --- 

7, Special Thermal Requirements --&/"-__- -- 
; Equipment. _____JI/R T 8. Br i en t a f i sn :  Laboratory T ~ T ?  --- 

9, Specia l  Iqovigufion A c c u r a c y  

10. Stabi lify and Pointing A c c u r a c y  J;,,!B 

--- q 
11, Ohi t  Requirements IJ/R ------- LJ 

12. Gravity Requirements 20th 0 and P a r t f a i  G 

ER REQLIj REMENTS 

9. N u m b e r  of Crew Required 1 Medical Tech., 6 Subjects  

2, Skill Categor ies  .-Biomedical Science h ~ u b , j e c t s  

3. Total Man-hours - 125 

4. Ghmt~olo~ical  Span 1 - e a r  

5 ,  Experiment. Cycles: Duration -168 rnjn-+ for ; ~ u m b t ? r 2 6 - _  
Medical Tech. 

6 ,  Potent ial  I-iazcrrds urn B c p a i  s 



1 I.5'LE ----- NASA NQ, 1.1 .1~93 
C&C JUJ6 BriLNCE STUliJ' 

CjilJ FCY l V E  ----- --- 

Primary : Crew hea l th  and e f f i c iency  l~iainienance 

Secondary: Ef fec t  of zero g on body che~nis t ry  

1. Non;?al Clperating Environment: Equip .&terior  -- ; GI-ew- :t'n-teri or  

2. Weight of Equipment and Supplies (lb,)- 24 

3. Volume of Equipment  and Supplies  (cu,  ft.); I n t e n ~ c l 2  ; h t e r n a l ~  

4,  Critical Dimensions (k.) , ---- 

5. List of Test Apparat~ls  13ecknlan Spec i roC~L~sJa -e t - e~~ j_ rdm 
Pl~o tomete~  or  Coleman Jr . closed - Flame B o  tometer -- -- 

6, Average Power Requi remerits (kw) -!Jan 
7. Special 'Shennal Requirements ~ 1 . h  

9. Special Nav iga t ion  Accurctcy 2b-- -4 
10. Sfability and Pointing Accuracy, -- 

11. Orbit Reqt~irernenfs 

12. Gravify Reyuirernents 

NANPOWER --- REQUI REMEN-P: 

I .  Number of Crew Required 1 Medical Tech., 6 Sub,iects 

2. Skill  categories Biomedical Science ancl ~Sub~ject - 

3. Total Man-hours 163.8 

4, Chronological Sp3n .- 1 ?re= 

5. Experitnent Cycles: Duration 136 mine f o r  ; Number  26 
Medical Tech 

6, Potent i a l Ha za rd s q z ~ k 8 + , m ~ ~ +  7 

DISCUSSION: -- 



NASA Hoe 1 , 1 , 2 , ~  

-------- 

Primary: Detennjne ~rl ietber a s i gn i f i c an t  &i-rfevellce e x i s t s  bet~reen space and 
g r o ~ ~ ~ l d  corraiti ons f o r  s t a t i c  depth perception,  

1 ,  Noni~crI Operaiing Environment: Equip,=r . ; C r ~ w - ~ m o r  

2, Weight sf Equipment and Srjpplies ( l b . ) ~ ~ w . 2  - 
3. Volume of Equipment and Supplies (cu. t )  I n t e i i ~ a l _ i +  ; Fxicrnal- 

. 4.. Critical Dirnensions(Ff.)  5' , . e n @ i ? . ~ ~ h ~ ~ @ -  

5 .  Lisf of Test kppratus Howard-Dollmn Apparal;us 

6, Average Powel- Requirements (kw) 0~44.5- 
7. Special Thetrnal Requirements --EL-..--. -- 
8. Orientation: Laboratory E q u i p m e n t N / R ~  

9. Special Navigation Accuracy - ~ / p .  

10. Stability and Poit-iting Accuracy -+- 
- - 

5 1.  Orbit. byuiremenfs 4 ~ .  
12. Gravity Requiren~ents RotLOa-U-art-iaL G 

1. Number of Grew Required -5 3 
2 2 3. Total Man-h~urs -- 

4. Chronological Span seeks 

6. Potential Hazards 1 



NASA b<ce 1,1,2,2 
UYI\JM\F*?.C Dli:i''Fii PERCES'l?i.OIV fockf~ccd id0.095 

--- ..-- 

I 
- I  Deter~iliri-ne whether a s5.gni:Fjcmt difference exists bc-t;-\,reen space 

and gi'ould conditions for dyr-ia~~ic aepih perception, 

I NSTALLhTl O N  REQUIREMENTS 
--------d 

4. Critical Dimensions (Ft,) .-.-" 

8, O r i e n t a t i o n :  Iaborut.oryv- 

PO. Sfabilify and Poirifing A c c u r a c y  

1 P . O h i t  Requiren:ents P ~ / R  

12. Gravity Requi rements  w o ijd I: P a d a . 1  

1. Number of  Crew Required -5 

2 ,  Skilf Ccafegories 

3, Total Man-hours ?? 

4. Chmno10~ical Span 2 1  i,reelis 

5 .  Exper imen t  Cycles: D u r a t i o n  



*.. . - 
i i.E N" i-i +st- "I! p.d0 . 
1 ..- .--- -.. :L,1,2,3 
i CUE iBSTRACTIO;$ 

k0C.l.I.t. , .. ,%>i;d 2 No. 09'7 
p r ,  { E P " " !  YE 

primary: &te,;mi.:l!rT .1,.7\::~i,)~-, :;j.i;r,;ficr;?.yl C~i.fi'erenc; ex i s t s  bttvcen Space 

i 3,l-d gj:.<)~~;~:d. ~~l!;d:iti.~jl:; for CUE at7i.~str;lcti~n ti;asb, 
I 

2 ,  W a i g h f a f E q u i p r ~ e n t . c a 1 ~ d S u p p l i e t ; ( I b . ) - , ~ ~ ~ ~ ~ 1 - ~ n L 1 ~ ~ 9  - - -- 
T J - C ~ , ?  i l l  l , l s ? , 2 r '  

3. Volume of Equipment and Supplies (cu. f i  .): i n l ~ - r n o ~ _ _ i  ; External __cL--- I 
4 ,  Crifical Bitnensions (ft,) --- ------- 

5. List of Test 
iLMp_d -j pa] 

6, Avewge Power Requirements (I:w) - - ~ 2 5  - 

7, SpecIui Thermal Requlremenf-s -ATLEL 7 --- 
8. Orientofrion: L~borotory  .-- E/R N/H --__ ; Equipment 

1q /R 9 ,  Special Navigcvtion Accuracy -- 

10. Stab1 lity and Pointing Accuracy , IV/R -- 

I I. Orbit b q u i  rernents -.B,!B - -- 
Both 0 and Par t i a l  G 12. G r a s i  ty Requiremt~i71.s -- 

1. Number O F  Crew Required -.+i...-- ------- 

2 ,  Ski j l  Categories Aio-me&ica,l Scj ence ---- 

3. Total /\/\an-hours 

4. Chronological Span d m e k . z  

5. Experiment. Cycles: Dumt-ion 20 ~ - ~ ;  N u m b e ~ . ~ L -  

6, Pofenti~I I-lazards J m  

DISCUSS\ ON: 



NASA I " I a j . l , ~ , 2 , 4  
DE C 1 S I0 SJ lQ!C.L KG ckhsetl No, 05.76 

-mu-- - ..--- 

Primal:y: Determine whether n signfifricaui; d i f fe re l~ce  e x i s t s  bck~,;c.en space 
axld ground conditi ons f or buman d.ecisioli iza!;.ing t~ashs  , 

I .  Normal Operating Environmer-rt-: Equip.&tcrior - ; C re\vJ-j. or 

2. Vdeighf of  Equipment and Supplies (Ih. ) 0 

3. Volume of Equipment and Supplies (cu. R.):  Internal .A__ ; External 

4 ,  Critical Dit-nen~ions (fl..) ---____- - 

5. Lisf of  Test Apparatus _S~:OUDJ~ ~XL&EC& 

9 observer - 

7. Special Thermal Gequirements ---A&!B-----..- 
T J , ~  ; Eqliip~nent> 8 ,  Orientation: L a k o r c r f o r y ~ _ ,  

9. Special tdcrvigation Accuracy - 4 
'10. Stcibi lii-y urld Accuracy d: /~ -- I 
1 1 . Or-bif Requircinei-tlis . - - . - & / R ~  

12. Graviiy Requirements . P , o t h  0 0 1  G 

1. Nurnber O F  Crew Required 1.1L 

2, Skill Categories a o m e d i c a l  Science and Sr~b,iect 

3,  Total Man-hours A30 

4. Chronological Spun 1.3 weelis___--- 

5 .  Experiment Cycles: Duration 70 ; Nt~rnber 143 ___ 

1 6. Potential Hozards None I 
DISCUSS/ ON: 



8+ASA i<o. ~ $ 1 ~ 2 ~ 5  

I ~ c k h e c d  No ,  099 

Primary: To deterr~l ine m~otuit  of fo rce  requlired t o  perce ive  
th re sho ld  of touch a,nd non-t'.:ue~hol.d 

1. Normal Operating Environment: Ecl t~ip .Ll te i . j  o r  

2. Welght o f  Equipment und Supplies (Ib.) 20 

3. Volume s f  Equipment a n d  Supplies (cu. f k . ) ;  

4.. Crit ical  Dimensions (ft .) 
5. List of Test Apparatus ~ > r t , - r - a x q p .  . , ,-, . A ~ s U a e , m t e ~  

- - -  

6. Average P w e r  Requiren~ents (kw) - _ Q , ( 4 Q - - - - - - - - - - - - - -  

7. Specicrl Thermal Requlren?enPs .--l$k.- 
8. Orientat ion:  Laboratory 

8. Special Navigation Acc 

10. Stabil i ty and Pointing Accuracy 

11. Orbi t  Requirements .-- / 12. Gravi ty  Requirements Both ' and '' 

1.  Number of Crew Required 6 

2, Skill Categories A L L  
' gnedacal Science and Sub jec t s  

3. Total Mian-hours 19 

4. Chronological Span 17 

5. Experiment Cycles: Duration 1'5 mi". ; Number 65 

1 6. Potential Hazards Jfone I 

DISCUSSION: 

- 



Izritnary: De.te&ne ~~rhether a sigl-iificarxl; difference exists between space 
and grouxii. condi.tions for human pro?,lern solving performance. 

Interior Interior 1. Normal Operaking Envirnnrnenf : E q u l p . ,  -. -- 
2. Weight of Equiprnenl aid Supplies (ib.) O r  5 (i.nc111ded j-n --- 1.. 

i-n 3_.1,2, 
3. Volume of Cquiprncnf and Supplies (cu. ft.); l ~ ~ ~ r h h l  

4. Critical Birnensicrns (ft.) _____. -- 
( 5. List of Test Apparatus --Paper a,nd pencil 

6 .  Average Power Requirements (kw) - I 
8. Orientation: Labar*n"rory 4-T 
9. Special Navigation Accuracy R/R 

IV/R 10. Stability and PoFnting Accuracy -- 

11 . Orbit ~e~u i re rnenfs  -r"/& A ----- 

12. Gravity Reqwir-etnents.-Both 0 and Partial. G -- 

1. Number of Crew Required 2 

2, Skill Categories -- 
3, Total Mon-howls -,65 

4. Chronsl~~icczl Span 1 - 7  Weel; 

5. Experiment Cycles: Duration ; Number A%_____ 
6. Potential Hazards 

DISCUSS! ON: - 



Prri.mury: To dleteri~iine space JTJD's f o r  brj.gl-ii;ile:;:; and thi: d i r e c t i o n  of 
difference for st:iniult~.s pairs corrip:3.lr.e<? ~lit,li f;ro~uld JIbCii's. 

5. List sf Test P?ppsrcrtus S c a e  as I &,2.2. except for 2~rightness intellsiJiiy 
e@LQm%nL -- 

6. Average Povmr Rcquiremenf-s (kw) A.Z.5. 

7. Special Thermal Requlrernct?fs .--__k\u~ 

8.  Or i en t a t i on :  Laboratory U/B ; Equipment I'@ 

8. Special Navfgerfion Accuracy --.J\TI- d 
10, Stability and Pointing Accurcrcy -0 

-- 

1 I a O r b i t  Requit-ernents TZ/R . ---- 

12, Gravify Requirements Rnt,h C] a r r l  Pm-t;.i;j,l G -- 

I ,  Number of Crew Required 5 - 

2, Skill Categories 1313i.oniedica1 Science -- -I 
3. Total MQI~-~OUE 37 

4. C h l ~ n o l o ~ i c a l  Span 1-3 weeks -- 

5. Experiment Cycles: Duration --in. ; Iduinber 

6 .  Potential Hazards b1inor-discs shoUl.cl be 



----------a a --- 
Ti'!* !A: NASA No, - ~ ~ 1 ~ 2 ~ 8  1 

Prinin,iy: To deterrninc %he R~UOIII~C of' dcct7ement, if m y ,  in memory 
which may occur a f -~er  t ~ ~ a i l s f e ~  to space t ~ i v i r o ~ ~ e n l ,  

I I .  Nornlol Opemiing Envimnrnent: E q v i p . - k & ~ ~ b r _ _  ; Crew Xrrteri~r  

2. Wcight  o f  Equipment arid Supplior ( I b . ) - & ~ : ~ ~ c ~ ~ u d e d  in 1 
3 ,6  incl,in 1,1,2, 

3.  Volume o i  Equipmetst and Supplies (cv. f f * ) :  InierI-iai 

4. Critical Di~nensisrns (fie), 

5 .  List of Test PIppamfus -- 

6,  Average Power Requirements ( k t~ )  - - . . .  0 -. --- 
7,  Special Thei-ma1 Requlrcmer2fs -_-J~L 

8 .  Orientafion: Laboratory -----.. f Equipr~~erif N ~ R  

9, Special NwigatEsn Accuracy .-sq+/. 

90. Stability and Point ing Accuracy ,__~I/R 

1 9 .  Orbit Requirements 

12. .Gravi iy  Requirements Both 0 an&aartial G 

MANPOWER REQUIREMENTS I 
I .  Number of Crew Required 

2, Skill categories Eiomedical Sciellce 

3. Total Man-11oui-s 22 

4 .  Chronological Span 2 weeks 

5, Experiment Cycles: Duration ; Number 

6, Pstenfial kkza1.d~ o n e  

DISCUSS1 ON: 

-----. ---- 
321. 



EXPERl ME(4-f AND /;&":"I jC/:TI Ob-.! SUia4;ii~/\K'"P LQ 18906 

SOUND JBC&LG+TIOT.I 

Primary: To de t~n~l i l i e  whether or  110% S O ~ J X ~  1.ocalizatioi-l changes i n  space 
co i~d i t ions  

1. Normal Operating Envi mnrnenf : Equip. -LL?~--.-,--- 
2. Weight of Eyuipr-ncnt ancl Supplies (lb.)>, 5 .--- 

3. Volurnc of Equipnlci~t and Supplier (cu. it .): In te rna l -a i l_  ; External 
1 

4, Critical Binlensions (if .) 
5. Lisf of Test Apparatus ~ 1 1 a r ; i  sovi-ce 

- 
6, Avemge Power Requirements (ltw) -DQ91! -- 

7. Special Thermal Requiremei~ti - A / !  - 

8. C)rientaS-ion : !-crboratory N!K ____--, &quipmcnt 1~,/13. 

9 .  Special Navigation Accuracy . A / !  

10. Stability and Pointing Accuracy ~ i ,0__  

1 1 . Orbit Requirements -CkJIB, ---- 

I 12. Gravity Requirements %%h Zero-G and-rtial G 

I 1. Number of Crew Required 6 

1 2. Skill Categories ~ d i c a l  Science and Subjects  -- 

1 3. Total Man-hours 1.7.0 -- - 

1 4. Chronological S p a n i L ~ f g e l c s  

( 5. Experiment Cycles: Duration - 10 miii. ------I ~urnber41-1 

6, Potential Hazards None --- 

DISCUSS! ON: 
*--.,-- - 

d 

122 



Priz:zry: TO dete~~mine xrhc thor  a s . i ~ ; ~ i i E i c a ; r ~ C  c l i  ffel-ence exists loet~reeil 
tone y~ttteril discriminatiox~ on gro~uid anit I n  spacc, 

'I , Nor-rrrerl Operai Fng Envirrsntneiitr Equip ,__~LQL~LA.QX -- ; C ~~W.-~J&P~LQX I 
7 

2. Weight sf Equfprnent 

3. Volume of Eqviprn~nt 

4,  Crltlcal Dirnensiorss (ff , ) 
5 .  List of: Test Apparatus 
- 

6. Average Power Reyui 

7. Special Thermal Requi rerner-rts 

8. Orientation: ~ h ~ m ~ o r y  

9. Special Navigetisn Accuracy 

16, Stability and Pointing Acsumcy >/R 

1. Number of Grew Required - 5 - 

2. SkIII Categories --. 

3. Total Man-houn 2 1 -  - 

4. CI~mnological Spun -L-Ue&s 

5. Experiment Cycles: Duration 10 mino ; Nurnbor -L. 
6, Potential Hazards . . . - 2 N 9 ~ ~  



TC "I",,E ---- 
DETECT I 1- EEAT,/UOL,D 

!*diiSA P!o , 1 * 1- 2 1.1 

E,octti-isd No, 105 
- ------ 

Primary: To dct.ermine whether t1~erma.L threeliold s alter in a space 
environment, 

I N%PAL.!Jj?'l ON REQUI REMEN-rS - ---4 

2 ,  Weight o f  Equipment- and Suppiies (Ih,) 1 

3, Volume of Equipment and Supplies (cu. ft 

4,  Crlfical Dimensions (ft .) - -- 
5, list of Test Apparatus =rl.'i s t , i m ~ ~ :  ---_.---- 

6 ,  Average Power Reqviremeni-s (kw) -L- - 

7, Special Thermcrl Requirements - . G a l & ~ & t ~ , ~ ~ ~ m _ ~ e  

8. Orientation: b x r h o r a t s r y . N / ~ ,  ; Equ'ipmenf.a./F-i 

3. Special Iqavigakion Acsut-acy ------.N#B--- 

10. Si-abili ty and Pointing Accumcy ?J/R 

11. Orbit Requirements __DL.- 
12. Gravity Requirements 

W N P B W E R  -- REQUIREMENTS --- 

I .  Number of Crew Required 6 -- 

2, S\t l \ \  &otegories Bio~nedical  Science and. Sub,iects 

3, Total Man-hours 39 - 
4. Ci-tronological Span 1.3 ~7eelcs --- 

5. Experiment Cycles: Duration 15 mine -; N u r n b c r A G a _ _ _ _ _ _ _  

6 ,  Potenfial Hazards mane 

/ DISCUSS1 ON: 



Primary: To deterdine if pain de"ic"c.ion abili-by changes in space 
condi.tions , 

1. Nomeal Dperaklrsg Environment: Equip.- :Lnteridr 

2, Welght~fEquipmsittandSupplios(lb.) 2 

3. Volume O F  Equipment and Supplies ( cu ,  fi.): Intc7rnml -a,L. ; 

4 ,  CrIftcal Dimensions (ft.) -- 
5. List of Test Apparafus - ~ b u s ~  

--- 
6, Avemge Power AequI rernents (kw) .-a%-______- 
7. Special Thermal  Requirementi d~-- 
13, Orieni-afionr Laboratory. .---------- I Equipment JJ& 

9. Special Navigation ACGIJ~CY 
10. Stahf lity and Pslnf-Y ng Accuracy 

I i . Oibii- Rzqu i rcmen t s  

12. Gravity Requirements ,-. Both 0 and Partial G 

M4NPOflER - -- REQUZ REMEN3 
- - 

I .  Number of Crew R e q u i r e d  6 

2. ~ k l l l  categories Biomedical. Science 

3. Total IiPirsn-houis 39 

4. Chronological Span l 3  

5.  Erperirnent Cycler: Dumtion 75 mina ; Number 
C 6, Potential Kazurds &me 



EXPERIMENT P,NL> kf"6""Lg&Lt'fi Old S"tmb;/iktRl' r;ii 2 8906 

OLFllCTZON 

Primary: To deterr~ine whether o l fac tory  stirnu-li can be i den t i f i ed  
cor rec t ly  i n  space envii-onment . . 

I 1. Normal O p e r a t i n g  Ei-tvironment: Equip. ; Cre r_inz 

2. Weigh t  of Equipment a n d  Supplies  (Ib.) 3 

3. Volume of Equipment a n d  Supplier  (cu. ft.): 

4. Cr i t i ca l  Birnensions (ft.) None 

5. List of Test Appara tus  Zwatx&a,-a,&r1 s Oliactorneter; Elsbe 

device 

6 ,  Averup Power Requiremet~ts  (kw) 0 

1 7. Special T h e n o l  Requirements ,d/~ ______i 
8. Or i en t a t i on  r Laboratory J~L-- i EWJi 

9. Special Navigation A c c u m c y  s + ! !  
10. Stabi  lify and Poin t icg  A c c u m c y  u- 

-- - 

1 1 . Orbit I?equirements -@ 

I 12. Gravity Requirements 

I 1. Number  o f  Crew Required 6 4 
I 2, SIci11 Categor ies  &ione,ciica,l Science and Sub.iec-t;s - 

1 3. Total  Man-hours 19 

1 4. Chrono log ica l  Span 17 weeks 4 
1 5. Experiment Cycles:  Duration ; Number 

1 - 6. Potent ial  Hazards Nnnp . 1 

I DISCUSSION: I 



---- -- - ------u- 
PtlLE -- NASA No. 1~1~2~1-4 

TmlTLimd DLSCRU41PJATSOB b ~ k h e h - d  N o  , 106 

P r i u ~ r y  : To d e t e n ~ i  ne wlietller t ,extu~-e dri. s c r i d n a t l o n  changes uader 
space conditions , 

1 ,  Normal Operaiing Ers 

2. Weight of  Equiprrrent and Suppiic;-s (Ib.)- 0.1 

3. Volume of  Equipment and S~rppiios (cu. ft.); ir~ternal 

4, Critical Dimensions ( 

5. List of Tes t  Appcxratus 
-- 

6. Avemge P o w e r  Requirements (kw) 0 

7 ,  Special Thermal Requlrcmcnts __dG.--.--.-- 

8. O r i e n t a t i o n :  Labora'iory 

9. Special Navigaf-Ion Aec -- 

10, S t a b i l i t y  and Poii-rtirtg Accuracy 

1 1 . Orb!t. Requiremsnts - 
12. Gravity Requ i rements  Both 0 a~afl 

MAtdPOWER - REQUIREMENTS 

I .  Number of Crew Required h 
2. Ski ll CerEego~ies B iome&ica l~c ience  and Subjects  

3. Total Man-hours 2 6 

4. Chnsnological Span 13 T~eeks 

5. Exper imen t  Cycles: D t~ rc~ tbn  ; Nunsber 

6, Potential f-iazcards 



! ! a :  9'0 determine thr3 a b i l - i t y  of nlall t o  detecl znd discriml.nate hoi,h 
i l inear arid mgrrlar acceierat .i on 
E 
I 

2 ,  Lt4cight of  Ecjuipment crnd Supplies  ( !be )  22 
f 

3, Volume of Equipment and  Supplies  (cu. R.): Internal 
i 

4 .  Critical Dimensions ( i f . )  .- - 
1 5. List of Test Apparatus Acce&at-i an chair -- 

I 
1 6, Average Power Requirements (kw) - . - . - L L ~ - - -  

/ 7. Special Thennol Requirements -a- 

i 1 10. Stobi lity and Pointing Accuracy T/R 

/ I ? .  Gravity Requirements Both 0 snd Partial G I 
i 

1 1. Number of  Crew Required fi 

1 2. Skill Categories Biomedical Science and Subj_ects ----I 
i 3. Total lulan-hours _ 19 
'r 
i 4 ,  Chronological Span 13 >reeks 

1 5, Experiment Cycles: Duration 15 ; Iqurnber -L- 
1 6. Potential Hazards I.Ione- -- I 
: DISCUSSION: 
1 -- 



' i  To deJ~ermj_ne if inductirc reasoning chmif;es sigriifica~ltly during 
space missions, 

I 1. Normal O p ~ r u i i n g  Envi ionmoni: Equip .Ah&e&o~ ; Crew-Xa 
2. Vdeight sf Equipment and Supplies ( /be) -  0 

3. Volume of Equipment aid Supplies (cv, f f , ) :  Intern 

4. Critical Dimensions (W.) n --- 
/ 5. List of Test Apparatus ' ~ e d ~ m a u )  

6. Average Power Requireli~snts (kw). 

7 ,  Special Thermal Requirernc-?tiis 

8 ,  Qrientatiots I Laboratory 

9. Special Nairigafion Accurols; 

10. Sfability and Pointing A 

Both 0 en 12. Gravity Requirements 

1, Number of  Crew Required 

2. Skill Categories -L%??siects 

3. 'Total Man-hours 5 horns 

4. Chronological Span -___ 
1 hour 5, Experiment Cycles: Duration --______.-; Number - -  

1 6. Potential Hazards - - ~ b e  I 



Pr:inlar;y: To deteruline the detec ti on and d i s c r i ~ a t i o  of force exenSted 
against a limb, 

I .  Normal Bpercrtlng Environment: Ecjuip.Jx~lterior ; Cre\ 

2. Weight o f  Equipment a n d  Supplies (ib.) 6.2 

3, Volume of Equipment and  Supplies (cu. ft,): Interns 

5 .  List of Test Apparatus ___Spring momlted lever  1 
- 

6, Average Power Requirements (Icv~) - . Q A O L -  

7. Special Tliei~nal Requirerrrents .--l@~Rp- 
8.  Orientation: b.boratory- 

9. Special Navigation Accuracy N/R- 
10. Stability and Pointing Accuracy 

--- 

1 i . Orbit Requirements .--U/L - 

12. Graviiy Requirements 

M N P O W E R  REQUIREMEMS 

I ,  Nurnber of  Crew Required L 4 
2, Skill  Categories Bior~ed.ica1 Science 

3, 'Total Man-hours 3 2  

4. Chronological Span 13 weeks --- 
5, Experiment Cycles: Duration ; Number 

6. Potential Hazards 

DISCUSSION: 



TIT LF --- ASP-, ND, 1.. I., 2.18 
~\~/T~~U\D/~PITIGGR IZFL4CtT:LC)N 
TCLv31;' PJD SP2ZD C:3L;i1Ri)l, k,hf:cd P,?o, 3-20 

-"- ----------- -- ---------- 
QBJ  KC?! VE ------ 

P To cletezmine both reace-Lon Line and speed control. for am, 
hand, a,nd f ' i i ~ c r ,  

NSml"/r?.LL,b,"I" I N  REQUI RENtENT'S ------- "---- 

1. NoncaI OpetafIrrg E n v i r ~ n r r ~ e n t :  Equlp..-@t:"t. ; C r s w . A I ; ,  

2 ,  Mjelght sf  Equipment and Suppl iee (ih.)-8-,5 
3. Volume of Equipment a12d Supplies (cu.  ft.): intenrcal 

4,  Critical Dimensions (fi,) --___ 

--- --- 
6, Average Power Requirerrrenfs (ktv) O p  100 - --- 

7. Special Thermal Requlremctnf-s ---&!EL 

8. Orientatian: Labotatsry 

9, Special Navigof'lor~ Acevrasy 

1 1 . Orbit. Requirements d ~ -  .-- 

12. Gravity Kequirernents .a~-~& G 

I .  Number  of Crew Required -5 
2, Skill Categories Sub.iects -- 
3. Total Man-hours _bs.;n 

4. Chmnologiccil Span 13 weelis 

5. hperirnent Cycles:  Duration ,-L_____; Number 

6. Potent ial  Hazards N n n ~  - 



primary: 1_70 d e t e l ~ i n e  %lie yis~xal-l~lotor %racking abilii~y of ma3 ~ l c ? . ~  

space conditions. 

----- -- 
014 IRECJUI REMENIS ------ 

1. Nerrnal Operating E-nvi~~nrnent: E q u i p . ~ a i ~ ~ ~ - - s i  Cre\v-JhLc-6i, 

2. Weight of  Equipii~ent and Supplier  

3. Volvine of Equipn~ent and Supplies 

4. Critical Dimensions (ft.) -.-. 

5. List of Pest Apparatus m a = r i = 1  
-- 

6 ,  Avetage Power Requ'irernents ( 
7, Special Thermal kcquircmet~ts -- 
8. Orientation: krbolatory---.-.- 

8. Special Navigation kccu 

10. Stabil i ty and Pointing Accuracy -.B$Bp-p --- 

I I .  Orbit Requirernerrts J!L!R--- 

12. Gravity Requircrnents 2k&U-axxi Pa,rt iaJ G 

I MANPOWER -- REQUIKEMENTS - I 
1 1. Nurnber sf Crew Required 5 1 2. Skill Categories Sub. ie (?L 

1 4. Chmnologicol Span 13 weeks - 
1 5 .  Experiment Cycles: Duration . k------ 1 Number 

( 6. Potential Hazards Unlm o~i.~n 



NASA No, 1,1,2,20 
bckhezd No, 

-mu- -- ---- 

Primaiy: To determine tlie a b i l i t y  to coi~Cr'ol muscle force, 

I NSTALlA'$I ON REQLJE KEMElalTS -- -----~ 

2. Weight of Equipment and SuppJioli (Ib,) 5 

3. \/olvrne of Equipment and Supplies (cu .  ft .); ir-n+erncrl_~~~-.-, 

4, Critical 19imensions (ff . )  . 

6, Average Power Requirements (kw) O Q O 0 5  --- 

7, Special Tl?ermaf RequIrernent 

8. Oriet~tation: Laboratory,___ 

9. Special Navigation Accuracy 

10, Stab i  lity and Pointing Accuracy - 

11 . Orloit Requirements N/R 

12. Gravity Requirements  A a t  G 

I .  Number of Crew Requirtid - 5 

2, Skill  Categories _. sub ;j e c ~ s  

3. Total Man-hours 

4. C h m r i ~ l o g i c a l  Span 

5. Experiment Cycles: Dura t i sn  

6, Pofential Idazards None - 



NASA 140 . I. ,1,2,21 

IIEPY'PII'H: PERCEL3TZON bcleheed Na. 115. 
-----------.-- -------- 

1 Pri.mary: To detemzine mants a b i l i t y  t o  perceive near depth i n  space I 
conditions. 

I l NSTALLATl ON REQUIREMENTS ----- 

/ 1. Normal Operating Environment: Equip. ; C r e w  I n t .  

2. Weight of Equipment and  Supplies ( lb , )  ____5_______ 

3. Volume of Equipment and  Supplies (cu. ff.); i n t e n - i o l , A ~ d  ; External 

4 ,  Crlt ical  Dimensiono (k.) -. 

5. List o f  Tesf Appclrzrtus 2- 

6, Average Power Requirements ( k ~ )  0 

7, Special Thermal Requirements 

8. Orienf-ation: Laboratory J,/R ;Equipment- 

9 .  Special Nuv'igation Accuracy d , j -  

10. Sfabi l i i y  and Pointing Accurac 

I I .  Orbit Requirements --- 

1 12. Gravity Requiremenis Both 0 and Partial G 1 
M N F P Q Y V E R  REQUI REA4ElqTS - 

1. Number of Crew Required 6 

1 2. Skill Categories B i o n e d i c a l  Science md Subjects  I 
3. Total Man-hours 16.25 

4. Chmnological Span l 3  weeks 

5. Experiment Cycles: Duration - Ti min, 

6, Potential I-lazards None 
I 



NASA NO, 1.,1,2,22 
7JISUJ~L iIESOIX'l1:I:ON OF SJEJJU:I, &ackl-la~d No, L 14 

Primziyy: To deternine the abi:l.ii;y of m n  in space 'co resolve a visu~l 
cle-tail, 

'1 , Normal Operathny Envircnrnent: Eclulp. -.-.bItd. -- ; C rev,: I n t  , 

2. Weight of Equipment and Supplies (I  b .) 48 (i11~3-ucled in le I.* ze  29[ 
2. - i n ~ 1 .  i-n 1.1.2.ar 

3. Volume of Eqilipniont and Supplies (cu. -6- , n t c r m a l ~ ~ - . - ,  , 
4, Cr i t i ca l  Dimensions ( R e )  ,-- -- 

5. List of Test Apparatus A v.i.sual display 
-.- --- 

6, Average Power P\equil+ements (kw) -2.a --.--- 
X$[R 7. Special Thermal Requirernerits .-, 

8.  Orientation t larlsoratory 2&!3 
- 

- 

1-I 
Equipment N/R - I  

9. Special Nevigaficsn Accuracy m/; 
10. Stability and Pointing Accurcrcy hJ/~ 
- - 

1 1 . Ohit Requirements ---- 
12. Grav i ty  Requirements 

9. Number s f  Crew 

2, Skill Categories a-m* S U ~ & C ~  

27*04 ~~ 3. Total Man-hours ____- 

4, Cl~ronolo~iccrl Span ,-13 weeks -- 

5. Experiment Cycles: D u r a t i ~ n  bO nii11, ; Number 

6 ,  Potential Hazards None 

DISCUSS1 ON: 



L ' r i m a q r :  To measure the a l ~ i l - i t y  of m a n  t o  de'Ject a Loric i n  random 
sarq?l.ing of bones 

. ----"-- 
REQUi I?;E1diEr4T.c; ----- -- - - --- 

1. Normal Opemt ing  Environment: Equip. I n t e r i o ~ - _ _ ;  Crew..Aiior 

4. Critical Dirr-(ensions (ft*) --- --- 

5 .  List of Test Apparatus - Audio-signal generator u 9 l i f i e r  and speake?:-_ 

---- 

6,  Average Power Requirements (kw) _ L L Q L -  
7. Specia l  Thannol Kequirelnents ->LR 
8,  Orienfation: kmbsratory 

9. Special Navigation Accuracy ---JILL 
10. Stability and Pointing Accuracy -..-?$Lu ------------ 

-- - 
11. Orbit  Requirements. N/R 

32. Gravity Requirements -Both 0 and Pa,xLl&l G 

NPC>\E\/%i? ---. E",EQUiREI\P,ENTS 

1. Number of Crew Required 5- 

3. Total Niun-/?ours 16.25 - 

4 .  Chmnologica l  Span 13 lreelrs 

5, Experiment Cycles: Durution A5 "in* 
6, Potential llazards 

136 



*. -= 13 k ! l 1-&a --"-- 
PN~:~PILTR~~L V.iSUA L 
DET~CT?IIO~~~/D~SCRCI?~JNA~~SO~J 

-.---- -----me -------- -- 11 6 ----- --- 
OfsJ tCT4 VE 

P r i u ~ , r y :  To detel-iujne extent  of peripheral visu.al_ 
detection/discrjnlination a i ~ i l i t y  of m a 1  in space. 

2. Weight o f  Equipment and Supplies (Ib.) 
3. Volume of  Equipment and Supplies (cu. f t , ) :  Internal-____ 

4. Critical Dimensions (ft.) ---- 
5. List of Pest Apparatus - h d a r a - b m e i e - r  

6, Avemge Power Requi rcrnents (IWVI) 0 

7. Special Tlramal Requirements .---&!i~ 
8. C3rientstiot-i : hxabora~o~y- N ~ E  

9. Special Nevigaf'ion Accumcy ..--J/R. 

10. Stability and Psintlng Aceul*acy ~ J H  
- 

11 . Ohif Requi rernsnts , 

12. Sravif-y Requi rernents 

hb~4 NPOWER REQUI REMENTi 

1. Number of Crew Required _.h 

2. Ski 11 Categories Biomedical Science and Sub,ject s 

3. Total Idan-hours 2'7.04 

4, Chronologicai Span >3 weeks 

5. Experiment Cycles: Duration 1-0 mine 

6. Potential Hazards None 



NASA I.io, ~-~ l -~ i" . i " : ,  

OZC>R DE~~~GT~OI~J/I~ISCP~%I..IJ:~L~~TION k~,i;e;lckrc@d No. 3.153 
-- --.---- ------ - --- ------ 
"'I XJE 

P r i n ~ q :  To determine ability of rian to d.etcct and discrirxfiLna,te color 
in space, 

I 1. Norrnol Operating Environment: Equip. ; Crs 

2. Weight o f  Equipment and Supplies (1b.j. 40: (inc1udde@ i z ~  ?.?9 
2 c>. i n  1.1.2.2;*. 

3. Volunie of Equipment and Supplies (cu. % ) hiernui.--_ ), External- 

1 4. Crit ical  Dimensions (ft.) -1 
I 5, l is t  of Test Apparatus - --. 

7. Special Thermal R e q u i i e m e n h  N/X -- 

8. Orientation: Laboratory ; E q u i ; . m c n ~ @  -+ I 

1 9. Special Navigation Accuracy 1 \ u $ ~ i ~ .  

I 10. Stability and Pointing Accuislcy TT!R ----I 

1 12. Gravify Requiremenls_Batb O and ~ a r t i _ a ~ . ~ ~ I  

I 

1 1. Number of Crew Required -& 1 
1 2. Skill Categories --- 

1 3. Total Nun-hours ?:( a 9? 

4. Chronological. Span 11 weeks 

5. hperinienf Cycles: D u m t i s n  ; N u r n b e r . b .  

1 6. Potential Hazards None 



I i To deternline the ability of maxi i n  spcice t o  de tec t  und discri.rurinsi;e I 

Tnter ior  ( I .  Normal Opeluting Enviruninont: Equip.- Irlt-rj.or __ ; CrewL - 

2, Weight o f  Equipment and Supplies (lb.)-Oe6 

3. Volume of Equipment and !5crpplies (cue f f . ) :  Internal-0,L , 
1 4. Criiicol Dimensions (fi . )  -- ----. -- ----I 
- 

6. Average Power Aequirernents (kw) n*Lue_ 
7. Special Themml Requiremenf-s 

8 . 0 r i e n t a t i o n : I a b 0 r t  ; E q u i p r i ~ e n f _ _ - p @  

9. Special Navigation Aecul-acy - N / ! - - -  
1 10. Sfobi lity and Pointing Accui.acy _NCB - I 

I -- 
I I .  Orbit Requirements x \ I , / I B ~  

I .  Nuinber of  Crew Required 6 

2. Skill  Categories Biomedical Science and Sub,jects 

16 .a 3. Total Man-hours 

4. Chrusn~logical S p n  

5 .  Experiment Cycles: 

6. Po ten t i a l  Elstzards E"ne 

DISCUSSION: --- 



J : To determilie the a bi l i i y  of 111.21; to perceive t e rqora  1 d~r?l .r , t i  or? 
in space conditions, 

1. Norr-ilcdl 0peratir-g Fnvironrne-nt: E q u i p . ~ L ~ " ~ i ~ l l  ; Interior -- 
2 ,  Weight of Equipment and Suppiier (I!,.) 28.5 (11lcl-uced in 1 * 1 - - 2 ~ ? 2 )  

l , L ~ T i c l ,  in-l;4T2Tr)- 
3. Volume of Equipnicnt and Supplier (cu. fi.!: Internal ; E~xiemal 0 

4 ,  Critical Dimensions  (ft.) --- --------. 
5. List of Test Apymralus 

I. Avernge Power Requirernenfs ( k v ~ )  -QeO?O 

7. Special Thermal Requlrernent5 R/R 

8, Orienfuficsn; I~~bosstsry  -___- f t / ~  --, Equipnieni -  J\?/~I 

9. Special Navigation Ascunrtcy . N ! R  

10. Stabi I ity qnd P o i n t i n g  Accurocy ,.B,/R 
- -- - -- 

1 1 . Orb i t  Requi rernenf.~ . JJL~R .- ---- ---- ------ 
12. Gravity Requirements Am Q m a 1  CT - -i 

i 1 .  Number of Crew Required ---- 5-- -- 

2. Skill Categories - m c t s  - --- 

3, Total Man-houn -162 --- 

4. Chl-unoloyicai S p a n  17 weeks 

5. kperiment Cycles: Duration - 10 min, ; Number _&- 
6 ,  Pofentiai tiazards Idone -- 



~ ~ ~ E ~ I / L L ( I I ~ / - F ~ E ~ G T ~ ~ P ~  MkI~Jiy~llJA~!'V.l-O1\i 
----- 

OBJECTIVE 

: To detcrnline the speeil with t~hicfi  in tegra ted  am, haid,  f i nge r  
actj-on occurs i n  space e~ i~ i romiwn t ,  

- 
I . Norrrul Operating Ei-tvirorin?~nf : Equip. -LGeer.i o r  - ;  Ci-evd 1ntc1-ior 

2. Weight o f  Equipn~enf and Supplies (ila.)-?- 
3. Volume of Equipment and Supplies (cu. ff  .): It~tet-rial 

4. Critical Dimensions (fi .) -- 
5. Lisf sf Test Apparatus T a 3 U m d ; - & c 1  

----- 

6. Avemge Power Requirements (kw) 0 

7 ,  Special Thermal Requ'iremenfs -- 
8. Orientation: Lcrborator)! 

9. Special Navigation /accuracy 

- 
, 11. Orbit Requirements 4~ ---- ----A- 

12, Gravity Requirements Rntth 0 2nd P a . r u  T: 

M N $ O / E R  REQUIREMENTS 

1. Number of Crew Required 

2. Skill Categories 

3. Total Man-hours 27.04 

4, Chronological Spa17 1.3 weeks 

5. Experiment Cycler;: Duration 10 

6, Pof-enkial tl'azardr; 



EX/)ERI ~ ~ l 4 - f  k1.4~ Ap;ii+iCfAs*f\ ON ~ \ j / ~ l ~ f ~ ~ ~ ) '  T ~ R  3 13906 
-- ------------ --- - 

"I'] T LE --- NASA No. 1,rt,2,;)g 

CO3P1iEX PAT7?LN? DI SCR Lt :TC$tII TTOi'4 1.23 

Primary: To de t ' ek ine  man's a,bill:ty t o  o?.aic_e complex p a t t e r n  
discriminat ions i n  space, 

------ - 
1NSTALtA"TION REWUt REMENTS --------- 

I .  tdorinal Operating Envi sonmeni-: Equip. A k r j  or  ; CrewW2~iLe&-rr- 

2 ,  Weigl~f o f  Equipment and Suppl ies (lb * ) 48 - 
3. Volume of Equipment and  Supplies (cu. f t  .): i n t c m a l 2 - h _  ; hi-ernal_li__ 

4, Crlt ical  Bitnetxiions (ft.) 

5. l is t  oF"Pest Apparatus . k n ~ ~ m ~ & e ~ ~ ~ f ~  - - h a 1  --- 
- -- 

6 ,  Average Power Requirement.~ ( k c ~ )  - 0.223 ---- - 

7. Special Thermal Requiremenfs --!3f~ - 

8. Orientation: ~obcrabry__l@- ; Equiprncnt- N/R 

9 .  Special Navigation Accuracy -L!$!ki 
10. Stabiliiy and Pointing Accuracy I ~ R  - 

11. Orbit. Requirements . - I / -  
12. Gravity Requirements 

MANPOWER REQUI REMENTS 

1. Number. o f  Crew Required .& 

2, Slti ll Categories Sub.iects 

3. Total h4crn-11ours 21.71 

4. Chmnological Span 1.3 weelis - 

5. Experiment Cycles: Buraf ion - 2 0  mine ; Numbor _ 6 5 L  

6. Potential Hazards None 



Priniary: To deterr~ine malt s ab3 l ity to solve coniput~t  ional pu011lenis 
i n  space coxlditions 

'1, Normal 0pera-af.irig E n v i ~ ~ n m e n t :  Equip. Jnteri~z 

2. Weight of Equipment und Supl~I ies  (ib.) 0,5 

3. Volume oT Equipment al-tcf Supplies (cu. f f * ) :  Infernal 00i2iL--, ; I-xtemald 

4,  Crlt ical  Dimensions (ft .) 3 1 b l l e  - 

6. Average Power Requi remenis (kw) -.L 
7, Special Thermal Requlrernents --ilk 
8, Orieni-ation: Laboratory ; Equipment 

9. Special Navigation A ~ c ~ r a c y  T\T/R-- 
10. Stabil i ty and Poinilng A c c u r a c y  N,/R 

11. Orhit Requirements, T\T /R -- 

12. Gravity i2equirements -BCLLII o = d - ~ a r f ; ~  G 

1, Number o f  Crew Required 5 

2, Skill Categories -&b,iects -- 
3. Total Man-hou15 -32.5 -- 

4. Chronological Span - 2 ~ e e k s  

5. Experiment. Cycles: Duration 30min, 
6. Potentiat Hazards None -- 
- 

DISCUSS1 ON: -- 



EX&ykjidFNT$ ,ANfi k~P[.ECA'[~[J~".?SUjh~~/\JinkY 
-- LI? J-&? 06 --- - ---- ------ 

I"------- T I ILC 
--.------ WhSR fqo, 1 ,1 ,2 ,31  

l~FJLN\%D PI?@ Cl3DURI; 
1 hc!:\recd N o ,  1-25 

Priraary : 9'0 determine .\&ether nornally scheduled -pr.ocedu.re t a sks  Cflrl  be 
recal.l.ed a ~ c u . ~ a t e l y  

/ 1. Normal Operating Environment: Equip. I n t e r i o r  -; Crew.--. I n t e r i o r  --=--I 
2. Weight o f  Equipment and Supplies - 
3. Volume of Eqiiip~nent and Supplies ; External 0 

- --- 
6. Average Power Requirements ( i t ~ )  --,A2 ----- 
7 ,  Special Thermal  itequlrernents __J,~R 

9. Special Navigation Accuracy .-.--J!TLR 
10. Sfabi lity and Pointing Accuracy ------I 
11 . Orbi t  Requiremenfs ??,hi - 
12. Gravi ty  Requirements R--Partial G -- 

2. Ski 11 Categories Biomedical Sciellce 

3. 'rota l Mar1 e - h  s u  rs 1 6 . 2 5 - - -  

5. Experiment Cycles: Duration x - h r s e  ; Number-= 

6, Potential Hazards Lone 



T t Y i  F 
---a mss NPIIDLLNi: 

---- 
QBJ ..-- FCTIVE - 
Primary: To detc ix ine  ruan's a ,b i l f t ,y  t o  predict, r lnss  loading r~ader  space 

conditions, 

s 1: . Normal Operating Envisidnrnenf: kqut p. In te r j -o r  ; Crew J n t e r j  

2. '$$eight of Equipment  and  %upplies ( lb ,)  28@ 5 (PI-U.S 0 0 5  i-ncluded in _1, 

3, ValumeofEquipmenfandSupplies(cu, ft.): inter-nal L 6  ; E x t e r n a l - . . - -  

4. Crftical Birnensisns ( f f ' )  ,-- 

---- --- 
6 ,  kvemge Power Requirerner-its (kw) m a  - 

7. Special Thenol Requirements .2/lili 
8. Orientation: hbcraiory-. N /I? ; Eqt~iprnent-- N/R 

9 .  Special Nuvigatisn Accuracy ---A$!.. 

18. Stability and Psi r r t ing  Accuracy. B/R 

11. O r b i t  Requ i remen t s  - N!R______- -- 

12. Gravity Requirements - Both 0 and P a - r t i a  G 

- 
MANPOMiER REQUIREMENTS 

1, Number of Crew Required 6 --- 
2, Ski l l  Categories Bioraedi-cal - Science --- and Subjects  

3. Total Idan-haun . 27.0'~ -- 
4. Chronological Span 13 weeks 

5. Experiment Cycles: Duration -,&!?.2Er'* 

6 ,  h f e n t i a l  f+azcrr$s C a r e  i n  pl-acing 

DISCUSSION: 



" 1-ntrrj-or l , P . l o m ~ u l O ; c : r u i l i ~ - ; t i ~ : : ~ ~ ~ ~ : E ~ i ~ ~ r ~ . ~ - -  ;Crew- Inter ior  

- L i f , ~ a , , c s  ( i i )  1 28*5 (includ-cd in 121*2e32 2 ,  \/Veii!;t of  t r r : ~ I p n ~ c ~ t  c,:d 
( r  , c t  in 2.e1e2.3~) 3. Volume of Eqoipmen~ 0.-.i ; i i -*~tici  ( $be  ii;j:d?hiemni . - .  ; L t c r n a l ~  

4, Crfticetl Dimensions (ft,) , 

5.  List of Yesf Apparatus L 

6. Average Power Requirements (kw) -- - 
ge  Special Thennal Requirernenf-s -- 
8, Orienfatisn: Laboratory-- 

8. Special Navigation rctccuracy --- 
10. Stability and Pointing Accuracy AR 
pp -- 

1 1 . Orbit Rcquircrnents .&R 

12. Gravity Requirements Both 0 and Pari;&a,l G 

I 1. Number of Crew Required 2 
1 2. Skill Categories Sub5ects -- 

1 3. Total Man-hours 32-5 4 
4, Chr~nolo~ico l  Span weks 

5. Experiment Cycler: Duration ; Number___ 13 

1 6. Potential Hozordr A a e  



Primery: To determine if marl can sctin'caiii perceptuo,l set for given period 
i n  space task,  

I 

2 ,  Mieight of  Equipment and S~ipplies (ib.) 305 

3, Volume of  Equipment and Si~pplies (cu, f f . , ) ;  fntemalm-____-- , 
4. Crltical Dimensions (ft,) -- 
5. List of Test Apparatus 2 

6, Average Power Requirements (itw) _.Q~L- 
7. Special Thermal Requlremenfs T\T /R 

8. Orientation: kuborctto~~ -.L/L__, ; E 
9. Special Navigation Accumcy &T 

10. Sfability and Pointing Accuracy ,L~$/L 
-- 

3 1 .  Orbit Requirernenfs N,/L_ 

12. Gravity Requirements ~ B Q L L O  and P m t i a l  G 

1 -- 

MANPOWER REQUI ---- REMEN'TS 

I .  Number of Crew Required -5 
2, Ski l l  Categories Sub.-!ects 

3. Total Man-hours 33.54 

4. Chronological Span 13 weelis -- 

5. Experiment Cycles: Duration ; Nuniber 

6, Potential Hazards Noxe I 



NASA 140, lS3..:2,..L f-? -~- 
ETXRR'(0:DGY AT ZZRQ G L%j 

koekhecci No. 128 
"--- 

at>, - * - ' g  -3 i -Gel $k ---- -- 
Fr-i mar~: E f f e c t  of  zero g on the development, of' e!nl)rbru, 

I 1 . Normal Operating Envi i o n m e n t :  Equip. - X ~ ~ % e c i ~ o ~  ; Crcw_lL~ieo2:- 

2,  Weight o f  Equipment and Supplies  (Ib .)20 

3. \folurno of Equipment and Supplies  (cue ft .) :  I n t c m a l ~ - L -  ; kt 

4. Critical Dimensions (ft . ) I- ----- 

5. List of Test Apparatus Microscope; -- refrigeragrj microt~m~ g l a d s ~  s l i d ~  

- 
6 .  h\/elnge fbower Rcqui remenis (kw) ____a,_ns) 
7 ,  Special "Thermal Requlrernents P T ~  

8 ,  Orientation: Lctborcltory.---..-- 

( 3 .  Special Navigation Accuracy .-X/R -- ------i 1 10. Stability and Painting Accuracy. XVdR -------_____i 
11. Orbit Requirements >R 

I 12. Gravity Requirements ___ 0 R 

REQUE r<I2h/iEtqX 

I ,  Number of  Crew Required -2- -- -- 
2 ,  Skill Categories Bionledical Science 

3. Total Man-hours 42 

4. Ch~anolo~ical Span , 6 weeks - - 
1 hour 5. Experiment Cycler: Duration ; Number 11-2 

6. Potent ital Hazards 

DISCUSS1 OM: -.----- 



D f &",pf R I M E ~ ~ T  AND hp!%iCPITf BitF $Uiiii:iL a#,) 3 3  a 830~5 

TITLE 
P 

GELL,UIJiR SIODXiY !-ockI-roed \\lo, 129 
----- -- -"---------- -- 

OI?,~ ECTIVE ----- 
& b a r ~ :  Effects of Zero g on life processes 

-- --A I I N S T ~  01.4 REQUIREMENTS --- 

2. Wslght sf Equipment and Supplies (ib.) 

3. Volume of Equipment and Supplies (cu, 

4. Critical Birnensions (Ti .) --...-- -- 

5. List of Test Appratus I..licroscope and su.p-_portring e~uiprne112., 
----- -- 

6 ,  Ave~age Power Requirements (kw) 0 a OZG 

7, Special Yhem~al  Requfrements -- N,/R 

8. Orientation r Laboratory ; Eqviprncn'i. 

8. Special Navi yafPon Accuracy 

10. Stability and Pointing Accuracy ___"i~ 

12. Gravity Requirements 0 g 

1,  Nurnher of  Crew Required ,- 1 

2, Skill Categories Bio~nedical Science --- 

3. Total Man-hours 9x7 (5 PS.)  

Mission duration 4. Chianologiccal Span .-- - 

5. Experiment Cycles: Dulotion . 30 rfi&t%; Number 1035 h s *  ) 

6. F"otentia1 Hazards 



~ ~ , ~ ~ - : R \ / ~ / ~ E E J * [  ,%i~jD App[J("4,11,'1\0I;',4 S[j!c,4kkALhi?jf LI lOgo6 
____lwp 

2 *1-*3*3 
IlDCRO -ORGri!KLS EXiD::UI?E :PO SPACE 
ETfl~ING!dl.EZLTT 

- ----------- 

The e l ' f ~ c t  of spsice enviromlt:nt on -7 J f e  processes,  

I .  Norrnal Operding Environment: Equip ..2&crirjr-____ i Crew T D . ~ . X ~ A X  -...------ 

2. Weight of  Equipment and Supplier ( lb . )  2 ( s ee  note) ---- - 
3. Volume of Equipnlerlt and Supplies (cu, ft .): li-iternal 2 ; kferna! 0 

4. Critical Bimensiorts (ft .) . -w 

5. List of Test Apparatus Microcco-pe ( ~ e  note)  - --- 

I -- --- 

6. Average Power Requirements (Icw) --Q,a;kB -- 

7, Special Thermal Reyutrernents 

8. Orientation* h b o s a l . o r y ~ & - - - . ~ -  ; Equiprnenf 

9. Special Navigation Accuracy -LJ-/~%. 

10, Si-abi lity and Pointing Accuracy PT/R 

7 1. Orbit Requirements JJ/E --- 1 12. Gravity Requirements Both 0 and P a r t i a l  G 

I 1. NumberofCrow Required 1 

1 2. Skill Categories Bioniedical Science 

1 3. Total Man-hours . 917 (5  y r s . )  

4. Chronological Span Mission duration 

5. Experiment Cycler: Duration 3* ,; Number 

1 6. Potential Hazards i 
I DISCUSS! ON: 

Note : The equipment should be the  sar~e as f o r  expcri!!ient 1.13.2. 
Genetic changes i n  micro orga~iis~ns ca: r r ,  be okjscrved trithout 
a microscope, 



Pr i r ~ m  y : C r e t r  Safe ty  

Secondary: E f f e c t  of  zero  g on conC~fl~ii.na,nt;s 

1. Normel Operafirsy Etsvirorrrncnt: Equip, I n t e r i o r  ; C row 1 n t ~ ~ d ~  

2. Weight of  Equiprncnt ~2nd Supplies (ih.) LO -- 
3. Volurnr of Equipmenf and  Supplio; (cu. f )  Internal 4 ; Externoi 

4,  Critical Dinlensions ( i f . )  

Gas De tec to r ,  .BLoa;~gic.i:.1. 5, List OF Test Appcxrcitus 
P~---- 

0,010 6, Avermye Power fi.equirements fkw) ___----- - 
7. Special Thermal Rscjvirements --- P ~ / R  =- 

8. Orientation: l a b a m t . n r y M / ~ ~  

9, Special Navigation hscumcy K/R--___ 

10. StabiIify and Pointlng Accuracy, N/R - - 

1 1. Orbit Rcqui rernents 2 x 1  --- 
12. Gravity Requirements Both 0 and partial G - 

1. Number of Crew Required 1 

Biomedical Science 2, Skill  Categories ----___ - 
3. Total Man-17sui-s 917 (5 v s e )  - 
4. Chronological Span Mis - s lon  dura t ion  

5, hperirnenf- Cycles: Duration -; Nurnber 

6, Potenticxi Hazards -- Contminat ion  of inspec t.yr 

May lead  t o  nlodifications t o  t h e  Environmeil-b Control  Subsystem. 



P~~irnar y : Effect, of space statj-011 erivirorunent on broad leaf plants and algae 

I 
-- --,- - 

i NSTAI-L-Ai"60N I;EQUI REMI"-.i.ITS 
_ _ _ _ i _ _ _ L - _ _ _ _ _ ~ - . . - . - - - - " - . - - ~  

2. Weiylit  of Equipment and  Supplies  (lii.) 20 

3. Volume of  Equiprnoni and Supplies  (cu. it.): internal  2 ; External-2 

4 *  Cri t ica l  Dimensions (ft.) _. - - 

5. l i s t o f T e s t k 4 p p a r a t u s -  pEcrosco~5- -- 
7 

Average Power Requi rreinents (kw ) -..---.,--UR___ 

Special Requirements ------ lyIhL---.  

Orientcjtion: Laboratory N/R- ; Equipment- 

Special Nnu i  yation Accuracy  II/R 

Sfobi lity crnd Pointing Accuracy  -__- N/R 
- ---------- 

II& Orbit Reqr~i rernents 

Gravity keqilirementr Both --- 0 and Wrtial G 

ldhi.d$OWER -- RCQUi REMEN7.5 pea, 

I .  Number of Crew Kequired 1 --- A 
2, Skill Categories Bioniedi ca'll. -- Science -! 
3, Total Man--hours - 917 -- (5 y r s . )  ----- 
4. Chronological  Span - lii ssion dura.tion ---- 

5. Experiment Cycles: Duration 3' '"ins ; Number  

6, Potential I4azards None -- I 



T I T L E  --- 
TANG TEHI iiI~\;LMk% EXBSi1i)SS t~cfdnscd ido, 133 

--p----------p-- 

Qgd-kQlXL 
lkimsry: Effects  of Epace enviromenl t o  life processes ( ~ i o l o g i c a l  cllange) 

1. Normal Operc~fi'ng E~~vircsnment: Equip. Inter%or ----- t Ct-c.iYY T n t e r i o ~  

2 ,  Weight of Equipment and Supplies (I b .)- 300 -- - 
3. \ ~ o l u m e  of  Equipment a n d  Supplies (cur ff.); I n t e r n a l  100 - ; Ei~~mal,--O 

4,  Critical Dirncnsbns (R.) 
5 ,  List rest ApPratus ---@irna,l cages --- and feeding appsratu.~.  Also --- 
- envisonmen-i; chalr~bber , - -- 

6, Averaye Power Reqviremcs~~ts (kw) .--. 

7, Special Thermal Requirements - N/R 

8. Orientation: Lhmboratouy ;&qwlpmcnt N/R 

9.  Special Navigatian A c c u ~ ~ y  . A  
10. Sfsbi I lty and Pointing I ~ C G U S C ~ C ~  . . N / R _ _ _  

11. Orbit- Reciuirernonts_-.-. K/R ------------ 
92, Gravity Requiremenfs 0 a 

I I .  N u m b e r  of Crew Requ i red  

2, Skill Categories Biomedica-1 Science 

3. Total Man-hours - 2912 (5 yrs  . ) 
4. Chronological Span l i s  sion alrration -- 

Conk. 5 .  Experiment Cycles: Duration _______ ; Number.- --- 
Bites  from animals 6 ,  Potential Hazcards -- l _ _ l _ - ~  

-- 
BI SCUSSI ON: 



~~~c~, t / . , ; j : id* i  l,i3f E_lch-[lOiki SIIh4!~~th,R't/ LR 3 8906 

U~UJATION i:rn zeno cnnvxru ol~r L I L ~  J~\<:S:IJICJ A'~IO;J ITT !ack l -~c~d  140, 1311 
p- ------ ----- 

IFo determine in teract ions  of radiat ion o,nd ecro g on a coiliplex, 
niulticel.l.ula;r- c:i.eaLure. 

86 2. Weighf of Equipment and Supplies ( / be )  
3.  Volume o f  Equipment and Supplies (cu, Ct,): Internal ;b : temal  0 

1 4. Criiicol Dimensions (ft .) _.. 

5. List of rest Appratur 
c ov e r e d ~ ~ e c : l l i i o t ~ - - -  

6, Avemge Power Requirements (!iw) - .46? - 

1 7. Special Themmal Kequirernenli See Note -- 

I 8. Orientation: Laboroto~,- - I  Equipment N/R - 4  
9. Spacial Navigtat-ion Accuracy .A .- 

10. Stabilit-y and Poinfing Accuracy - -  N/R- 

/ 12. Gravity Requiremenis zero-E _ 

!VlsLaNPO\PIfER -- REQUt RE/;l\ENTS 

1. Number of Crew Required - 1 
2, Skfll Categories Biomedical 

1-5 3. Total Man-hours ____- a 

4. Chmnologicrri Span 30 days 

5. Experiment Cycles: Duration 1/2da*~ ; Number 

6. Potential Hazards none I 
Dl SCUSSI ON: Control maintained. on ear th .  

NOTE : Requires a quick freeze &rid r e f r ige ra to r .  These are  not included 
i n  the dirnensions, 



- , 
1 1  1 r,E --- EFFECTS OF ZERO GRAVITY ON P~t.Tai4EC3X 

AND OK Filt:lA CELLS Lc)cItheed No 137 
--- ---- 

&C'[E VE ----- -- 
Primary: To s t ~ @ ~  the effect of zero g on the groiirth rate enzyme activity 

and morphol-ogi caA changes in parar9eci a and the hela cells. 

--.---------a 

I~~iernal 1, Nomlcil Operating Envirorrnzer~t: Equip ,-..-* 
0 2 .  Woighi. o f  Equipment and Svpplios (!he)-)_- 

3. Volume of  Equipment and Piippiies (cu. fi.): I n t e n n a l L .  ; Erfcrnal_ 

4.  Critical Ri rnens~sns  (Ft ,) 
5. List of  Test App3ratus -_____ 

equipment ( sufl'ic ient 1y 1a1-ge to a]-low si;.~mge~nUqh~~J+-&g~%s-. 

6, Avemge Power Requirements (~cw) - - - S - 8  up 

7, Special Thermal Requtrements .D.ee;~"sr ( - - 2 0 ° ~ )  

8. 0rieni.ution: Lalborcstouy 

9 ,  Special Navigc~fbart B,ccumr,y 

10. Stab1 l ity and Pointing Acci~rercy 

11 .  -- 
12. Gravity Requirements 0 

I YANPOWEE REQUIREMENTS -- I 
1. N u m b e r  of Crew Required 2 
2, Skill  Categories Biomedical ----- 
3. Total Man-hours 

4, Ch~rjnolo~ical  Span Duration of mission 

5. Exper imen t  Cycles: D u m t i o n  2 hr s/day ; Nulnber 1825 (5 3 ~ s )  -- 
6., Potential I-lazards None 

DISCUSSION: Assmptions: 1) Organisnls will be transported to space station 
ated cuiture flasks 

2) After selected dally intervals, samples will 
he taken, frozen, and returned to earth for study of growth rate, enzyme 
analysis, and ~norphological changes. 



lessness  and varying degrees of ax t i i f  i c j  :< l grav i ty. 

2. Wclght of Equipment and Supislies (ib, ) 220 - ----- 

3. Volurne of Equipment and Supplies (cu.  fi- .); Internal -.,.-3l ; External .- 

1 4. Crifical Dinienrionr ( i f . )  

6 ,  Average Power Reqtiire~ner~ts (k t~ )  -0.1.75 --- 

7. Special TI-iermol ilequirernenii 37OC a r 1 d . x ~  ____ 

8. Oricnttrtion: L ~ ~ w ~ F o ~ . ~ .  -------- I 

9. Special Nauigcrtion Accumcy -- 

10. Stabi lity and Poinfing Accuracy . L - 
F-3 

I * .  > 11 . Qrrstl hequircrnenls .-. 
li 

92. C;rctvity Reqt~irernents OR and fractj-onal 8 , r t i P i c L c t ~  I- -- 
W,NPOihIER - REQCII REIvtENVS 

1. Number of Crew Required I. 

1 2. Skill Categories Biomedical - 
3. Total Man-hours 60 - 
4, Chmnslogicul Span . 15 weeks 

5. Experiment Cycles: e)urafion I- conto Nutnber 2 ( 5  wks betwcen) 

Contamination hazard 6. Potential Hazards -- 

DISCUSSION: --- Note 1. Radiation, even a t  low l eve ls  niay have iin e f f ec t  on 
many of the niechanisms of immunity. 

Note 2, Eqeri r~~eizt  imposes contanlination hazards fo r  the  
. laboratory,  

f?ote 3. Animal Life support syrtem my be designed t o  be 
se l f  -sustaining and not depend on the  cadbin aJcrrlospliere for  O2 consumption or 
CO eliruination . 2 



EFFECT OF T~~~~IGI-l~~UJSs'!\I.iI'SS ON DIKLDIUC; 
mlvmi (CELLS CaTdI<ii: 

1 3  k m  7-y : To invest igate  the n~orphological ~ii2~nges i n  humm malignant and 
benign tur11os ceLLs ~~l ie i l  weili;htless, 

I In t e r io r  3 .  Nomral O p e r a i i n g  Envi ronrner-it: Equip. ; Crew In t e r io r  

2. Weight of Equipment  and S u p p l i e s  (Ib.) I-l-3 

3. Volume af Equ ipment  and Supplies (eu. fie): Internal _ 

1 4. Critical Dimensions (R.) I__- -- 
vessels , su-pply of ctilttu-e media, ---- source, miJ ana mvTc=FK,-Ti 

6, kvemgc Power Requirements ( b ~ )  - a-5 1 5 
0 

7. Special Thermal Requ]remcnfs -40 f o r  reiri&era.tcd ---- storm cf l - lar  

8. O r i e n t a t i o n :  Labaratoty 

9. Speciaf Navigafion Accuracy 

10. Sfabiiit.y and Pointing Accumcy , 

12. Gravity Requi remenfs 0 

'1, Number of Crew Required ___ 1 

2, Skill Chtegories Bionledical 

3, Total Men-hours 304 (5  ----- V S . )  

Mission dx~xaZ;io 4. Chronological S p a n  

5. Experiment Cycles: Bumtion , cont . ; Number " 

/ 6. Potential Hazards None 

DiSCUSS! ON: - Movie camera i s  recoxrm~ended t o  p r o v ~ d e  the co,pability of 
time pboiography . 



TI -- l -& bE GI?H.lIP~PirrIOi~, STSDII~ C; DZ;\JEUJT";.X:N", AT: il IdAS/\ Nu.  1.1,3,1.1. 
ElSTOJXlGICliT, i9713 I d 3 F O I C  S!IVDLE:S 
nunrraG zxso GRIVIT~~' Lockhoed No. 139 

-"- -p--p--p--m- 

OBJECTIVE ---- 
P r d x y :  Observe h i  c tological ,  morphological & devci2 opmental phenomena of 

the  seedlings of the snap bean, nnd other representation species, 
i n  0-g, 

INSTALLATi ON KEQUIREh4ENTS - 
1. N o m a l  Bperai.ing Enviro 

2 ,  Weight sf Eyuiprnent and  

3. Volume of Equipment and 

4. Crl'rlcal Dimensions (ft.) 

GEnni-nation boxes (tytpr&vrid 5 . L ~ ~ t ~ P j T e s t A p p r a t u s  ____ 
humr 1 y sLe scope racroscope TTTh callera a - ac ile 
a p p m ~ c a ; t . ~ ; a ~ $ 4 -  
6. Average Power Reyt~irements (kw) ____ 

7. Special Themal Require 

8 .  Orienfakionr baborc16ory 

9. Special Navigation Acc 

10. Stability and Pointing P,ccuracy 

I MANPOWER REQUi REMENT? 

I 1. Number of Crew Required 1 

2. $kill Categories , Biomedical Science 

3. Total Man-hours 

4, Chronological Span 

5. Experiment Cycles: Duration ~0" t j .nuous  ; Number - 
6 ,  Potential k-iazards 

DISCUSSION: To obtain b e t t e ~  experimental data,  some samyles of the 
seedlings should be allowed t o  germinate a t  d i f fe ren t  g l eve l s  ( the  max. of 
which i n  the  space sta.tion i s  expected t o  be 0.4 g)  . Furtl~ermore, since 
germinating seeds a re  highly susceptible t o  rad ia t ion ,  provisions rrlust be made 
i n  the  experimental designs t o  al-low f o r  paxti1;ioning of radiat ion e f f ec t s  from 
those of zero g, i f  any. 



EXPI:lllMCI:'l"iiT,TT ACL~TTLST S OF AXE ' R I A  AD3VST - 
IN ?irKl?lOLTS DFGeES OF C;RP;irTTAT:ZOPTAL 

FORCE 

Establish optirmxl; gravi2,a-Lion~il. enviro:lri;ent for a roden% in tt 
biological centrifuge ( r ax  G = 0,4) 

~ ~ , ~ l ~ ,  Inter ior  ; crew------.-, SnterS 

2 ,  Weight of Equipment cir-id Supplies (Ib.) --- 143 
9 9 0 3, Volurne of Equiprnor-it cand Supplies (cu. ff.):  I n t e i m c a l ~ ~ _ _ _ _ ,  ; Exten-ial--, 

4 ,  critical Dimensions (ft .I -- ---I 
5.  Biological centrifuge designed for s1rnl.1 rodent use, 

P 

4. Average Power Requiromentr: (kw) ____Q-LZO--.---.-.----- - 
7, Special Thermal 8eqw~rernsnP.s --- 
8. Orientation: h b o r a t . e r y N / K  ; Equipment U,/R 

8. Special NclvigclfIari Accuracy .A____ 
10. StubilYty card Psintfng Accumcy e d L ~  

12. Gravity Requirements 

1 ,  Number of Crew Required 1 

2. Skill Categories Biomedical 

3. Total N ~ ~ n - h o u ~ ~  90 

4. Chmn~lo~icc l l  S p a n  

None 6, Potenfiul Hazards 



- 8  c- I $ " " l F  )r EXl"i"_iZf /tJIFit<r A~~~~ i"sPjli.Sc$A 1 \ ~ f 4  ZIIIJIIL~IS~~P LL~I 38905 
__ p__l_---l__l _ _- -- 

TIE ~tn.i.?i:c? o-i? ~~~~~;ZC?~~.'U;::;'~~~SX 01\1 T;SIC Sh NO. 1 * ~ ~ 3 ~ 1 3  
IITCl?LICATLOiJ 1,; lC RCCOI IS i,, '\'l1lO1? OF i)f?i? 

'O-,klli,cli.-J No. . L h l  
------ --------= 

p i r :  Study tllC e f fec te  of 7r3i'0 gravi ty  on t h e  rep.Lication o f  IIIW by 
incorporatirig genetic ~iiarlcers i n  t11c bacteriu,/pi:ageo 

- 
1. Normal Operating Environment: E ~ ~ u i p , - ~ & ~ ~ ~ - . - - . . - - ;  C r e v ~ - . - L ~ ~ r &  

2. Weight of Equipment and Supplier ( lb.)_36 - 

3. \folurne of Equipment atid Supplies (cu. t )  Internai-.-L9~-- ; ~xtemol_  
3 4, Crifical Dilnensions (ff , ) a!=ib&-&.B--- 

5. List of Test Apparatus 11ncubat~r ~ l a ~ s ~ ~ - _ r n d i a L , ~ & ~ ~ ~ s  
-- 

6 ,  Average Power i?ec~uircmer~ts (kw) --&2E-. --- 

7. Special 'Thennal Requirements ___lm - 

8. Orientation: laboratory .J$hi ; Equipment 

9. Special Navigation Accumcy - -  W/R 
10. Stability and Pointing Accuracy N/R- 

--- 
11. Orbit. Requirements ___ I\J/R 

12. Gravity Requirements. 0 

I 1 . Nulrlber of Crew Required - 1 _____1 

1 3. Total Man-hours . 7 -.- - 

4. Ghmnological Span, 1 week 

5. Experiment Cycles: Duration , 28 IU-S. ; Nurnber 

I 6. Potential Hazards None 

D!SeUSSION: --"..--- The replicakion and recombination of DIN a re  highly sensi t ive  
t o  radiat ion,  Consequently the  i n t ens i ty  of radiat ion must be monitored so 
t h a t  control  requirements can be exposed t o  the same dose of radiat ion.  

Alterna.tely the experiment i n  spa'ce cam be shielded bgsinst 
~nuch of the  radiat ion,  

Assume 7 experirnen"cal rwls , 



Primary : Stud-y 8Ai;eratior~, i f  e ~ i y ,  of &he %issue I-egenerative ca.psbi1.j t j  c s  
of Dugesiiz dor"i-cephal.a , 

1. ldomol Operating Ei-~vironmant: Equip, I n t e r i o r  ; C ITW-~II~; e r io 

2. Weight o f  Equipmer~t and Suppli~s ( I b , ) 7 0 0 5  
3. Volume of  Equiprrrent and Supplies (CU. Re); internal, 

1 4. Critical Dimensions (if.) ----- 
Woven con"e;.kier', d$.,ssecting ki-L, 5.  List of 'Te.51 i ippamt~s  -_---___.---- 

stereoscopic nlj.croscope --- 

6. Avsmge Power Requirements (kw) ____ 
7, Special Tl-tewcal ftequfremsnt-s ,-- N /R 

8. Orientation: hharai.sry ; Equfpment -* 1 9. Special i\lavigni.ion Accuracy - N , -  I 
I 10, Stability and Pointlny Accuracy ..- 
- 

11, Orbif Requirements -- --A- 

12. Gravity Requirernenfs 

1. Number of Crew Required - 1 
2.  Skill Categories Biomedicd 

3. Total Man-hour% 42 

I 4. Chronological Span ,-, 42 days 

1 5. Experiment Cycles: Duration ~ n t i n ~ o u ~ ;  b h r n b ~ r -  -4 
None 6, Potential Hazards . -  

DISCUSS! ON: --- Incis ions  should be mde a t  varying lengths of Zero-g 
exposure. Location and.length for t h e  inc i s ion  should be "che same throughout 
the  experiment. 



Printtry: To de te r r~ ine  i f  any rfi1~bc.l e a Lroplly- does o c c ~ u  during prolo:l:yed s tay 
i n  zero gravli,y (usinZ s i,atocept 111u :;cl-cs of 11 

Secondary: To Lieter~niile whether a,rtd f i c i a l  I ~ L J  s c l c  stilnula.iion t,.i3 1 prevent o r  
reduce atrron!iy i f  i t  c1oc.s o c c ~ ~ r .  -- 

1'1 ON - REQUl IZEMEN -- r'S 

1 . Nonnal Opemi-iny Envimrnent:  Equip. Intej , ior  ; CI-c 

2,  \rv'eight of Equipment and Supplies (ib. ) 29 - 5  
3. V1.1vrne of Equipment cnd Supplies (cu. ft.): Internal__LLLA- i 

P d 
4, Crlticcal Dimensions (ft .) , - ----- 
5. List of  l e s t  Apparatus S t ra in  gauges, recorder P. anul i f?  e r - o r  
e lec t ron ic  stirm1ato1- wi th  e lect rodes ,  storage containers 

6, Average Power Requirements (kw) 0.015 -- 

7. Special Therrnal  Kequlrements LI/R 

8 .  Orientation: Laboratory-l 

9 .  Special Navigation kcci~rcacy . 

90. Stabi lity and Pointing P,ccurac\g 

1 1 . Orbi t  Requi rcrnents _-N/R 
12. Gravity Requirements - 0 .-- 

1, Number of Crew Required 1 

2, gkll l  Categories Biomedica,l. 

3. Total Mor~.i-hours 45 -,-- 
4. Chronological Span 90 days 

5. Experiment Cycles: Duration continuous ; /\lumber 

6, Potet~tial  Hazards None 

- 

The slrimp slio~ild be divideil i l l to two grcvps; t h e  members of one 
group w f i l  receive periodic e_l.ectu.ical s t i m l a i i o n s  of 
strength while the otlicr group + r i l l  receive  no s t im~~ln t io ! i ,  



-- 
EF'l7'CCT' 0 P C  E l  0 X i  0 it 7'Sii;; 
FEID;DII!G, OW d.TVM, &i) IIFPBGDUCTlOld 01.' 
DRPl iTfiiA T'T I X X  

To study the sdbl,le eTPcilCs of tlze spncc envj Torxaeni; on Daphixla 
P d e x  Lo dc'ce.iar?ine if acJLivi%ies of &quatic caninlals rernairl nornid 
i n  space, 

- 
1. Normal &Erpcruf irig Envi ronrnent: Eyulp. - A & e x ~ i o x : ~ ~  ; Crew 311;exAar- 

1 2. Weight o f  Cquipi~lent and Supplies (ib.) 3.k --- 
1 3. Volume af Equipment and Svpplier (cu. R.): internal be38 ; Ixtc~nal--. 

1 4. Critical Dirnenrions (Re) - 3 f t .  x 2 fi;,_(_-a~bora-t.~r;~bench) 

,lead shield  
ran s fe r r ing  appa- 

1 7. Special Themiol Requlremer-its - 67'2 for prater iuh  m ~ w c m  

1 8. Orientation; ~aborntory.--~/~{ - 1' Equipmen# I@ 

1 9. Special Navigation Accuracy X/R -- 

1 10. Stability and Pointing Accurucy . N/R 
--- -- 

J * L  IT/R 1 1 , C 1 ) i ~ :  1 Reqt~irc:r~t?nts -- -------- 

12. Gravity Requirements _ 0 

1. Number of Crew Required - 2 -  

2. SItiil C a t e g ~ r i e s  Biomedical - 
3. Total Man--k~ours 3 0 

4. Chrcrnologicul Span 30 days 

5. Expcrirnenf: Cycles: Duration - 1 hr, --- 
Hone Potential H a ~ u r d s  ---- 

DISCUSSI6N: Due t o  the f a c t  t h a t  these animals are  extrenely sens i t ive  t o  
a var ie ty  bf environmental var iables  ( such as  vibrat ion,  t cmera tu re  , toxic  
elements, e tc .  ) , it would ~al:e the  use of these anh-els  i n  sp8,ce impractical ,  
Expel*imenter must be highly skillled. i n  the  use of microscope &?d microscopic 
photography, and familiar with %he normml deve1oprnen.t; of the  eqer imenta l  
subjects.  



_ ,-----C-̂ l-.ll----ll-..~----~--̂ --.*----~"._l_-l "_. -- ------= / .iiSi.l.E 
-w-""4-- 

D I S C I ' \ D ~ ~ ~ ~ ~ T ~ ~ ~ ~ ~  12j:I) c~S~~,PJIJ]:ciq~.fl:O~J OF k4ASA No. 1,1.3.11r( 
/;,ISl.i;l4L$ UIJDER ZEiiO (; CO?L'I)IT:I:OliS kcsc,lcizoed t b . 4 0 .  145 

i -,--,,.----- 
i oa.ji-:cii'~d'li ._. _^ ,_ . _X ,,,;' ' ; 5 . -  ...,. 

A. z. .,..-*".- , . Inves-Ligate the  a.?oiJ.i.-ty of -tlie Apic ?~'iel%i.fera -to na~' i .gate t o  a 
1 previous2.y condit;i.o~~eil. spot vdl-i.1.e i.n a we5.ghtless env:i.rom;ient, 
: 

s i  20:rd:t~---* . Ob sel-va-t i 011s i\iill be made t o  cieter~rii ne whether e ~ ~ v i r o l i r ~ e ~ i t  af f ee  ts  
i social s t ruc ture ,  

--------- -- 

i NSPAI-IJ,SIOI\! KEQLf l  KEItPIENTS 
I--*-.------------------ 

i I --I - --; : 1. Normal Operating Environment : Equip. - I  - ; Crew-- 111 tterior 
c f / 2. Weight o f  Equipment and Supplies (Ib.) _ri_ 

/ 3. Volume of Equipnient and  Suppiies (cu. ft.): Internal 2.Q- ; b e r n o l - O  

12 in x 6 in x 6 i n  (beehive) / 4. Crit ical  Dimensions (it.! ----_. ------- 

/ 5 .  List o f  Test Apparatus . See discussion b e l i  --I 
7, Special Thermal Require 

8, Qrienfation: h'uorcmtory ;Equipment I\T/R 

/ 9. Special Navigation Accuracy . ----- d 1 10. Stability and Pointing Accumcy  - N/E ---- 
--̂ -__.__l__l__ __--_ ----__.------ / 11. Orbi t  Requirements TJ/R - 

i 1 1. Number of Crew Required -- 
Bioniedica,l 1 2. Skill  Categories --- --- 

I 1 3, Total Man-hours --- 30 - 

1 4. Chronological Span 30 days - 
continu.ous / 5. Experiment Cycler: Duration ; Number 

- 

1 6, Potential Huzards None --- 
1 - 1 ScUSS! ON t Teclul -- ernent s -- 
i 
8 1) Beehive and bee colony (12" x 6" x 6") (1) 

2 )  Bee f l i g h t  cage (3'  x 3 '  x 3 '  x 1./811 l u c i t e )  (1)  
! 3) P~1a~roj.d s t i l l  canera (J-) 
! 4) Color-sound ~rlotion picturre camera (1) 
1 

$ 5)  ~ ' i h  
8 6) ~ o o d  

7)  F l i . ~ h t  cage blower (2)  
1 8 )  kz-l i f ic ia , l  l ig l i i  :;ouXcc (Flouresce~~l ;  tube) (2)  



a.%r r,E ---- F A SRrDV OF ~ l l O i i ' O ~ i r i ' ~ i i - E T i C  riCrio1J SPI;:C1ntil r NP&A 140, 1.2.3.18 
DURLCXG EXTOSURE OF ALXli: CUIA?U-WS ICC, TRTE 
SPACE ILLUI\ZTJJA~~~ION ---------- -- b c k l ~ e ~ d  NO, 146 ------ -*--- 

GBJ FCT'I V E  --"---- 
PI- im, I- jr : To determine efffee t:; of long term exposuse to space .Ll:Luu~ination, 

Seconda,ry: To determine f e a s i b i l i t y  of in-space ua is ing of foocl-stui'f and 
algae ECS. 

I n t  el-i.or ~ ~ ~ ~ ~ I : n t ; e r j . o r  I ,  Normal Operating Environrr!ent: Ecjuip. ------- .- t -- 

2. Weight of Equipnient and Supplies. (Ib .)>0 

3. Volume of Equipment and Supplies (cue Ft.): Internal 

4. CrIticol Dirnensiorls (ft.) .- 
5.  List sf Test Appasaf.us 2 n t i n ~ o ~ . S  cl-fitlzre apparatus 

recorder, l i g h t f i l t e r s ,  1.ie;h-L source (see ~ o t e )  

6. Average Power Rcquiremenfs (l;\v) ,82.5 -- 

7. Special Thermal RequIremenf s gr_eezer (-20"~) 

8. Orientationz Lcrhcsratory-- Equipment >T/R 
9 .  Special Navigation Accutac 

10. Sf-abl [ify and Pointing Accuracy . ~iJ,hi..-_- 

11. Orbit Requirements I?,/R - 
12. Gravity Requirements None 

I .  Number o f  Crew Required L_ 
2, Skill  Categories Biolxdical ---- 

3. Total Man-hours 120 

4. Chronological Span --- 

5. Experiment Cycles: 

6, Potcnfial Hazards 

DISCUSS! ON: 

IL'ote : The algae must be kept i n  a freezer and these dimensions a r e  not 
included above. 

A. 

EF------ 



1 1TLE CIL~TJGES I-?; ::z;< ~1 ; ; l ~ i~<~~v .~x~pr  01' O,~~F;;I~RZIIC; 1.1.3.1-9 "---- 
C O I V C ~ ; ~ ? ~ C D  D E ~ E L L ~ ~ E U  hi31 Y ~ I U I  I K ~  TILL: i-~clchoeci NO, 147 
JE J ~ p i l ~  1'"" Tri1i7T; --- -------- u 7-- l*r Liiill)&-_L ----me---- 

QLJ ir.CTi VE: 
-____A_ --- 
prinmry: To determine ?if the sex di str5.b~~-tion of ~ d i i t e  ~:itce c.onceived, 

born and ra i sed  dusing orbit ing spa"ce f l i g h t  i.s affec Led by the 
conditions i-nherent i.n space :lX.ight. 

l l l teyior ; Cre I 1. Normal Operatitig Environment: ~ ~ u l ~ . - - . - i  

2. Weight of Eqi~ipmenf and Supplies (Ib.) 65 - 

3. Volume o f  Equipment and Supplies (cu. ft .) :  l n i e m o l 6 . 1 _ _  ; hterna1.-- 0 

. 4. Critical Dimensions (Et.) ___ --- 

5, list af Test ~~~~~~t~~ linktnl - cages, food dispensers, -- f reezer ,  specimen 
preseiivatiar t u 5 ~ s  - - 

6, Average Power Reyvi reinents ( k ~ )  0.215 

7. Special 'Thermal Reqvi rernentr -2!2se~erm~L 
8. Orientation: ~ a b o m t o r y N / ) i ~ .  

9. Special Navigation Accuracy -_ap- 
10. Stobi lity and Pointing Accuracy . N/R 

11. 

1 12. Gravity Requirements 0 

- 
M N P O W E R  REQUI --- REPdENTS 

1. Number of Crew Required 

2, Skill Categories , 

-- 

1 4. Chronological Span 6 months 

5. kperirnent Cycles: Duration has. -; Number 

6 ,  Poteniial Iiazards Animnal. b i t e s  ----- and infect ion 

. The assunption, basic  t o  t h i s  experiment, j.s -that conception ca,n 
the  weightless s t a t e  i n  orbi&ing spacecraft.  L i t t e r  mates must be 

used a s  cont,rols i n  an ea r th  bound er1viron;ne;i't; under , iden t ica l  coliditions excepi; 
f o r  the  weightless s t a t e  which w i l l  e x i s t  i n  orb i t ing  f:l.j.ght. Paired ~m,tes ( a t  
' leas t  10 p i r s )  t r i l l  be kept i n  breeding cages. Any offspr ing t r i l l  be ra ised 
and separated a t  proper time ajnd paired for  addi t ional  data a,cqu.isiti.on t o  deter  
rrine t h e i r  capabi l i ty  t o  procreate ha>ving been born and ~?a i sed  5-11 tile weighi;:Less 
s t a t e .  The ear th  bound control  group x.ri l :L be t reated sj.r~il.a,r:l.y, Data wil-l be 
acquired f o r  both grollps a s  t o :  (1) ITmlI~er of' offspri~zg/l i t t ;er;  ( 2 )  Sex of of f  - 
spring; (3) ~ u r v i v a : ~ / m o r t a ~ i t y  data,; (4 ) l$u~~ber  of 1j.tters/6 n~onCh pcriod; 
( 5 )  /ibi.lity of subsequent genera-tions t o  reproduce the species, 



-- 

TITLE ----- 
O I t I G l N  OF' BIOC!U;~IZCRZI, C!O:~;POUi,DS 

---A- 

013J EGTlVE 
*- ----- 
l'rima.-y : !Po invest igate  spontnlieous g e m r a t i o n  of cliei~ical. con~ound s 

t o  be used as food-s tuffs ,  

I .  I\ramal Qperaf ing Envii-onment: EquTp. --Is? a j Crew -In% a 

2. Weigh: of Equipment and Supplies (Ib.) 49 ------ 

3. Volurne of Equipn-ient and Supplies ( c u ,  f'r.): I t 1 t e t n a I . A 2 ~ ~  ; F~te rnca l -  

5. List o f  Test Appcrratus Biochemical c o l l g e i o n  equi.pm,?nt (needs desrelo~ruent}! 
ref r igera , tos  (see no te ) ,  ---- ----- 

6, Avesciye Power Requirsrnents  (kw) A,Z,5-___.. 

7, Special Thermcll Requirements Freezer (--20'~) 

8. Brientafion: Laboratory --.----I Equipmetsf N/R 

9. Specici! Navigation A c c u r a c y  .AD 
90. SP-ability and P o i n t i n g  Accuracy ,AT,/X 

1 1. Orbit Requirements. T\T/R - 

12. Gravity Requirements a s :  

1. Number af Crew Required 

2 ,  Skill Cutegories -Bior(ledi 

3, laf-a1 hl\.an-hours 10 

4, @h~.onolo~ical Span 29 

5. Fxpcrirnent Cycles: Dura t ion  ; Number 

6 ,  Potential Hazards Eandling of "c0Xi.c ~ 0 n t d n m t ~  - 

Note : (1) SASA descr ip t ion  does not  include r e f r i ge r a to r  
- 2) ex i t  port; t o  space requl.red 

13) ana lys i s :  t o  be perfornled on Eerth. 



EXpEK/;2Q1iZNI BpdL2 ~A["~"~_{C,A,'[ION SUld!Lrdh.R'I LK 1 &(4;/, 

EFj;ll<CTE 02' SPACi.I,~i,JGj3T OIT CEiii3BRkTJ, 
P.IFeS/l, Na. l.e~!e3e21L 

FLENROlgAl; AlXI GIlriL CHXr~5I'i,.srP1i.; 1.11 9 
--- 

----- I Primary: Effects of space exrvi~romnrnt on bmin and sg:ino:l. chord t i s s u e .  

Secondary : To dete~mine preventive measures 5.f changes do occur. 

I .  Normal Operating Environn?entt Equip,.J~LL---,--..; Crew--&t. -- 
2. Vtcigf-kt of Equipnsent and Supplies (ih.) 135 

1 3. \/olume of Equipmenhand  Supplies ( cu ,  ft ,); Int-emu1 - ; I 0 

4, Critical Dirricnsions (ft.) - - 
5. i,ist of Tesf Apparatus Animal =es? . S P ~ C ~ R , ~  deep freezer -- 

6, Avemgc Power Requirements (kw) ___4A2Q_ 
7. Special Therrnol Requirements --~~eexer-( -h&) 

8. Orientation: kaboraf-or>/-~7U!K ; Eq:~ipmenf u/! 
9. Special Navigation kccui-acy d /~ - 

10. Sfcrhi llty and Pointing Accuracy -?\ID 
----- - 

I I .  Orbit Requirements -rJLRc, 
12. Gravity Requi rements ~ L ~ m a . - r r r i ~  

I 1. Number of Crew Required -L- 
1 2. Skill Categories Bionledica,l -4 

3. Total tdan-hours 1(j5 ---- 

30 days 4, Chronological Span -- 
3 0 5. Experiment Cycles: Duration - 3 * 5 hrs/day ; Nurnber _--__ 

6 ,  Potential Hazards - 
- -- 

maintained on earth.  

-- - - 
1-68 



vEI\pTIL![TI OW Olij' ].iICSP~i:J~[p~'u:n GA>;]<S 
IN MANNED Sl'JLCS PXCIDS'cJRES i_cjclc?saeib No. 150 

aninial s u ~ p o r  t j..t~, sca:l.ed ~ r l l ~ ~  i ro~ancll'r. s 

I ,  Normal Operilfil~g Erlvironmenf: t r r j ~ i ~ . - - ~ ~ _ n ~ ~ ~ ~ ~ . ~ ~ ~ ;  Creve --..-- Tnt. 

2 .  Weight of Equipment crr-~d Suppf ics (Ib,) 25* 5 --- -- 

3. Volume o f  EquipmenE und Supplies (crr. fI  .): li-lier-ilul 1112 ; Exfernal 0 

1 4. Critical Diinensinnr (i t . )  --- - --- 

5, List of Test ~ ~ ~ ~ ~ ~ t ~ + ~ c 2 s  - chromm,tograph o r  1 u . 2 , ~ ~  sl)ectroscope, p s ~ ~ c i ~ o - ~ ? ~ o t o r  
perf 03-;panee p m e l  --- 

1 9. Special Navigation /iccurncy 

/ 10. Stability and Poinfing Accuracy PI* .-I 
--- 

'I 1 . Orbit Requirements  -A_ DT/R ----..-- 1 
12. Gravity Requirenlants - Zero G and Pa,rtjjal Ciri:vity 

1. Number O F  Crew Required 3 

2 ,  Skill Categories . Biomedical. --- Science 

3, Total Man-hours 4 hr/day'i;- 

4. Chrcrnologicfml Span - Duration of mission --- .--- 

mine -; Number 5. Experiment Cycles: Durcrtist~ 1 hrE 

1 6. Potential i-lozards Disablement of crew memi,ers o r  worse, -- 
.-A 

BICJ-USS] ON: It i s  assuned t h a t  t h e  lllinimuras w i l l  ha;\re 'been previousPj de t e r  --- mined u~ider  carefull2.y controll-ed conditions i.n research laborat  
f a c i l i t i e s  a t  s tandard gravity 2nd at approprj-a-ie pur-tia,l vacuuln and telnperatwe 
condit ions,  l k e  spaceborne erqeri.mental stuc1i.e~ shotdd be ciesEgl-ied t o  ve r i f y  l;h 
e f f e c t s  of p a r t i a l  grav-ity and/or veigh-tlessness on t he  estij?al-ished safe minj.mm: 
and t o  move -from them t o  other  l eve l s  as i.niiic&ed. by experimental d.a;i;a., The 
s t a t i o n  i s  not t he  place  t o  %.in& and/or est~,bl.i.sJl nu'.nimu~us, Psycho-motor perf0  
ance t e s t s  should be coriG:o.cted dux-in?; inc?L'iriciva,l exposiwes to ziIri.ni_lnal-eriviron11: 
conditi.ons t o  determine personnel ef fect iveness  Levels. Penc i l  m d  pqjer  t e s t s  
as wel l  8,s ~l?;~~chine tes"i-r!g :;liould be acco~ripal.3.sh~iI~ Vig:i.:Lance and/or .-irrtcliing 
t asks  are typica,l e)r~nc:Les of sm,chir~e tes%ing,  Resl~iratoryx,ai;teni .- 1:atc 
- should be measm~:d, - E l  S ;  reqixirect d.urinir, fir::{; -t;~:ro s.7eel.r~ of cxpeui 
m e n t o r  rti.1 safe  nfinirr,i~r?.s lxwe been est;ii,?.i.:;lied, 'Lbcr'eaf berL., one 1.0 ~ain.d.%c 

- ~ i ~ ~ ~ ~ ~ L e . ~ . ~ z r ~ d ~ ~ i ~ c ; ;  IT; 2~Jk&-Lsu~Ci~jsal; a .- 

163 



Pr:imry: Investigo?~.e t he  e l e c t r i c a l  dischar[;e pa t t e rn  of ves t ibu la r  nerve 
of Khesus 1:lonke:r during ~relglitlessnes::, 

Sccoli2ar;.: I ? ~ ~ r ~ s t i g n t e  tlie in te rdep?~de~icy  of the  o t o l i t h s  s e m i c i r c ~ d ~ ~ r  
c A ?  1 e *  & $ 1 l L 2 ~ ~ .  

[NSTfaLMTIBN - REQUI REMf ----- NTS 

I ,  Normal Operating Environn?et-rt: Equip, 111% a ; C rev~.-.-iM, 

2. Weight of  Equipment and Supplies ( I ~ , ) - I ~ L _ _ _ _ _ _ -  
3. Volume of Equipment and Supplies ( c u e  ff .): Internal- ; External 

4. Crit ical  Dimensions (W.) --- 4 
5. List of Test Appo ratus Re corder a & ~ m - ~ a m ~ f ~ s s d & , a w ~  

recorder ecjUipment f o r  motor coordination t e s t s ,  a n i m l  quar ters  - -- - -- - 

6 .  Average Power Requirements ( k ~ v )  0 3 4  - 
7. Special Thercrial Roqulrernents B ~ B  ----- ,. 
8. Orientafion: krboratory_____--d~? ; Equipment B,LB 
9. Special Navigation Accuracy ._A-B 

10. Stability and Pointing Accuracy -&R 
-- 

1 7 . Orbit R q u i  rements 11 /R - 
12. Gravify Rcqu irements d?ract;ional (4 t o   prolong^^ OF: I 

--7 -- 
/Q\NPOVJER REQUI REMEtqTS A- 

2 1. Number of  Crew Required --- 

2 ,  Skill  Categories Biorfledical --- -4 
1 3. Total Man-hours 450 - 

4, Chronological Span 3 days 

5, Experiment Cycles: Duration -.cmL, ,; Number 

1 6. Potential Hazards U 

DISCUSSION: 

It i s  assumed t h a t  t he  plck-u-p e lect rodes  on t h e  ve s t i bu l a r  nerve a r e  
chronic inlplants prepared on ea r t h  p r i o r  t o  the experiment, 



Primary : Test various c ~ l l e c i o r  and sarrfpliilg Zechniqi~es already 
developed for space operations and  detet'mine t h e i ~  v:alidi ty. 

Seconciary: Analyze t h e  yield at t ,ained by these  tecliniques i n  regard t o  
a c s  anci v i a b i l i t y  of l i f e  f o ~ r ; ~ .  - --- 

tNSTALeb\"l'lON REQIII KEMI-IqTTS ----.------- - 
a C r e ~ t ! ~ n t e r . i  o r  1. Norinel Operating Ensironrncnl:  Equ%p.-@L~rLo_~ and  , 

Exter ior  
2,  Weight of Equipment and Suppiies (!be)- 

3, Volurrie of Equipment a t ~ d  Supplies (cu ,  Ft .); Infernalli3. l - 
4, Critical Dimensions (ft .) ---- 

- 
5. List of Test Apparatus h n p ~ ~ c t i o ~ ~  co l lec to r ,  e lee t ros ta . t ic  co l l e c to r  

glove box ( c o l l a p s i ~ l - e ) ,  -- laboratory  glassware, A incuha-tor . 
6. Average Power Requiretner~ts (kw) ~ O d L p - -  --- 
7. Special "Ct-ierma l Requlrsments ,-&k-- 
8. Orientation: laboratory ~/&___ ; Equipment--- N!R 

3. Special Navigation Accumcy - .A& 
10. Siabi lity crnd Poinflng Accuracy 

1 7 ,  Orbit Requirements IJ!R ---.-- 

12. Gravity Reyuirerncni-s P a r t i a l  g r a v i - t m b e e e d  

FANPOiVER REQUt REMENZI"S -4 

1 .  Number of Crew Require$ 1 --- 

2, Skill  Categories Biomedical ---- 

90 3. Tofal Man-hours .__-_- -- 
4. Chronological Span -- 30 days -- 

5. kper imenf  Cycles: Duration C0n-t. _______ ; Number -LXL.- 

6 .  Potential Hazards , lJo.saf_e'ty hazards a r e  foreseer1 

DISCUSSl ON: 

----- 



Tl"l c -- b1ASA !-!a, 1 .  I. :j. 25 TIE  EFZCTS O? ZF30 GI?i?VITY iil' ?'iE 
STJ-eCCiJ~~JAm LEVEL Z ~ c k h m c l : )  Ms. 153 -- ,- ----- -- ----- - ------ . .- --- ----- ---- 

0'; Iecerivz 

I 1. Normal Operuiing Environment: E c j u i p . L ~ ~ ~ i C r e w . ~ & c r ~ j o r _ . -  

/ 2. Weight o f  Equipment and Supplier  ( lb.)231-.6 4 
1 3. Volume of Equipment and Supplies (cu. fi.): internal 6 -- ; External. 0 

4, Critical Dimensions (ft*) 

5. List of Tcsf ,4ppaWtus -20°C f r e e ~ ~ %  "storm ~ e l - l a r "  ( see  ~vote)  
--. - 

6. Avemge Power Requiren~cnts ( h i d )  -.-d&Qg- 
7. Special Thermal fiequlrerneni-s d ~ ( ~ ~ ~ -  -- --- 
8. Orientation: ~abomtory--.T.&---- -I Equipment N/R 

9. Special Navigaticin Accumcy B/R 
10. Stability and Pointing Accuracy. E/R --------- -- 

- 
11. Ot-bit Requirements W/II - 

12. Grcsvi ty Requi remenks -2s~~-pL..-- 

- 
d t ~ a  R E ~ U I  - REMENTS 

I ,  tdumber of Crew Required 1 

2. Skill Categories Bi olnedical 

3, Tofai Man-hours l8 

4. Chronological Span . 90 days 

5. Experiment Cycles: Duration  AS 
6 ,  Potenfial I-fazards , --- 

- 
- - - -  

A s imilar  experiment performed i n  an  ea r th  ls3oratory would a c t  as  a control-. 

Note; Dimer~sions do not  include those of -the storm cellar. 

---- -me--- 

:Lr(2 



NASA b!o, 1.2.1~1 
ElfTh'ii'ii;R~ii.;STKT CILECITnO1411G111tT"I C 

R ~ T A Y I O I I  SU~~I~F:'C lyoclc!lecd No, 311 
-- ---- -- 

Primary: k-te~mine pairer f ~ L U  of elec-l;romng:netic radi.aJiion ~ i n d  t h e  
'trpproxi1nat;e l o c a l i o ~ ~  of s t rong sources a t  fsecluencies out.side 
t h e  normally t r ansparen t .  '!ai;mosp!~ere t,~iniio.i~s" 

2, WeiglitofEquipinentnnd Supplies ( / t o , ) -  30 

3, Volume of Equipment and Supplies (cu. Ct ,): Internal 

4 .  Critical Dimensions (ft . ) . - 

5 ,  List of lest  Appctratus S c i ~ i t i l l a ' o r ~  counter 
- 

6. Avemge Power Kequiren~ents (Icw) --O+ 025 ------ 

7. Special Therinnl Requtraments ~N,?  

8. Orientation: l abo ra to ry -~5~~  

8. Special Navigaf!on A C C U ~ C Y  , - . - - -  

10. Stability and Pointing Accuracy, 

11. Ohif  Requiremonfs --- 

12. Gravity Requirements Gx 

AaNPOVi'EK REQUI F:EM%NTS - 
1. Number of Crew Required 1 I 
2, Skill Categories Innysica.1 Science 

3, "Total Man-hours 3 6 5 - - 7 3 0  - 

4, Chmnological Span 1-2 years 

5. Experiment Cycles: Duration 1-2 Years ; Number v u i ~ b l e  -I 
6, Potential Hazards 

DISCUSS1 ON: 

Detection equipment must Be provided f o r  t h e  e n t i r e  range of t h e  elec-tro- 
magnetic spec.trum from vely shor-t travelength gmxna rays  -to very long k ?  tve- 
lcngCii micro+~aves. ( ~ 3  t r a v i o l e t ,  inf rared,  and microwve radia.tion, 
however, may be excepted s ince  these  a r e  measwed i n  experiments 1.3=)+.6, 
1.3.1.8, and 1 .3e2 ,b ) ,  Equipnient rmst be capable of good reso lu t ion  and 
t r i l l  be r o t a t ed  to loca te  strong sourccs. 



------------- 
'PIT LE ---- =. NASA !.lo, 1.2.1.2 

UURBU3 CIUI1.jWS\ &'PZiiIIGEi~T L-dclleecl talru, 308 

Pri~navy : To deternline r ad i a t i on  envirorn!lent and s ' t~tdy Slligli eriergy 
(>l.019ev) i ~ ~ t e r a . c t i o n s  

,-.--- -a- 

I NSTA1,LATI ON KEQU7 REhiEN'TP "--.--.---- -------" 

1. Normal OperafIng Environmei>l-: Equip. 

2.  Wei+ oc Fnt~iarnent- and Supplies (ib ,) -- 

3. Volume of Equipment and Supplies (cu. f i r ;  Iniernol-L ; Externel-- 
1 

4. Crltical Dimensions (ff .) -s_- 
- 

5. List resf Apparatus B~-bble char~~ker, s tereoscopic casleras aux i l i a ry  
pJe*ks 

6. Average Power Requirements (1:~) 0.025 -p 
-- 

7, Special Thermal kequlrernents --..A&!R 

8. Orientation: Laboratsty ---l!l$!---.-..- i Ecjui~ment- 

9. Special Navigation Accuracy .-@.- - .- 4 
10. Stabliit-y and Pointing Accuracy a&-- - 

-- 
11 . Orbit Requi remenis J/R 

12. Gravity Requirements Gravity f i e l d  not; impor-t;ant 

1. Plumber of Crew Required I - 
2 ,  Skill categories Physical  Science 

3. Total Man-hours ---,..--91-182 -------I 
4. Ch~.onolo~ical Span 3-6 months 

6 ,  Potentiai Hazcmrds None 



EXPERI ME1.b-f A N D  AE"l'l,fCA'] I OI-4 SUikRtMAI?Y IJ{ 18906 

TtT1.E - NASA No, t.2,1.5 
IOI \ i IZING IiADUi'TJGZd 7{AEliSLTiEf~~l13TS hcfclli2f"lf No, 319 

---------- - -up --J 
0B.J ECTl VE 

Pr i~nary  : To 1nol1:itor l n l e r n a l  and external. ra,,dia-tjo~i ? ~ l ~ % e l l ~ ~ t ~ e s  

Seconaary: Yo provide an est imate of shie lding efi'cc%iveiiess 

I .  P.iormal Operating Envi~nnrncnt: Equ ip .  L m d  ; Crew. :Lnterior. 
Exterior  

2. Weight of Equipment and Supplies ( \ b e )  92 (not including 

3. b l v r n e  of Equipment cind Supplies (cu. ff..); lnf.ernnl~&-- ; External 5 
4,  Critical Dimensions (FI-.) & 

5, tisf of  Test Apparatus Scin-iA,LLatiou coullters? i.o-.m:s, . . 

~ ~ _ f _ l ~ ~ a c t ~ m _ e _ " c e r ~ ~ ~ ~ z ~ 1 . ~ - ~ ~ ~ 5 ~ ~ ~ ~  P,C: e &iu',&n 1, e l  e s CQQ 

6. Average Power Requirements (kw) AIII.  -- 

7, Special Thermal Requirements -~Efirlf e l  by i n t e r n a l  ~n-boar-d~~Iaceme_n_i,.- 

8. Orientation: ~ n b o r a t o i ~ - d ~  -- ; Eqariprnent 

9. Special Navigation A c c u m y  JJ/H 

70. Stability and Pointing Accurcacy m i r ~  

1 1 . Sib f  t Kequi r ernenfs 1\5I~ 
12. Gravif y Requi r-emenf s .-.-~1nae 

&NF30WER REQUI REMf NTS 

1. Number of Crew Required 1 

2, Skill Categories PQsical Science - 

3, Total than-hours 1200 (5 years )  - --- -- 
4. Chronological Span mission l i f e t ime  --- 
5. k ie r i r nen t  Cycler: Dumtion 9 t.n 15 FD.XX; I\lumher 

6, Potential Hazards d \ J o n ~  

This experiment i s  designed t o  provide a time h i s t o ry  of t h e  rad ia t ion  f l u x  
and iden t i fy  t h e  p a r t i c l e  types  and the i r  energies - both i n s ide  an& oix-lside 
-the spacecraft .  In  t he  experimen-tal set-up one crew member 11ould leirotc 15  
minutes per  day checking detectol-s. Subsequently, once every month (during 
period:; of h i @  r ad i a t i on )  one crew member ~.~oulci. i.rork a 9 Lo 2.5 hour run.  



______ I--- ___I_. -- _ _ --p___l__l_l_ 

-- 
f": _ -.__I- 

$ 1  
DJSTRIRrSICJOiT, D'E??SIrlY 2: ?JSfZSWJXI;:i$II1 OF I:/\LD:rQ- -- id 

ACTIVE FJ!I?LOFi? r'i?i"E'T\ I\'TTCIEF,li F:1TF'LO:;101? !adlckf~ecd N o ,  31 3 L -I--- ------------ 2 -- -- , 

Q 1rJ I:C 'l f V\/ r: _- _---I--- iP 

%k.Jmaj7y : fv!easwe dens-ity tmd ii.istrihrr-iion of' alri!osp!leric 3-adjoactive 

------- ---- 
I I"4STALLA"FI ON REOUI KEMENIS ----- - - 

1. N ~ r r n u i  o p e r a t i n g  Environment:  E y u i g , . - ~ ~ & r ~ - . ;  ~ re~!L .Ldie r i  

fa3 1 ou.t. 
Secondary: Measure t h e  t r r ~ n s i e n t  high a l t i tuc le  and space r a d i a t i o n s  

from nuclear  exm1osions. 

2 .  W e i g h t  of Equipment and SuppIies (I b.)30 -- -- 
3. Volume of Equipment a n d  Svppi ies  ( c u .  f t . ) :  lnteur\al__ 

t? 

4, Crttieai Dimensions (ftf . ,)  - C ? , a ' c ~  

5. l is t  of l e s t  Appara tus  Gmma Iiay D3-Lector (2) 

-- -- - - 

6. A v e r a g e  Power Requirements (i:w) ~ ( l a k _ - i - p  

7. Special Thermal Kequlrements -.il&h ----- 

8.  O r i e n t a t i o n :  Laboratory 

9. Special iqavigetion A c c u r a c y  - 

1 10. Stab i  l i i y  and  Pc in i ing  Accuracy _ I\',/R 1 1 

--- 
'I I . Orhit: kequirerneni-s m,.- 
12. G r a v i t y  Requirements N o t A ~ ~ m s  

--. 
p . L-- 

1, Number of C r e w  Required -.@CL -- I 
2 ,  Skill C a t e g o r i e s  -m31'5i.cal pp- Science 

3, lota! M ~ ~ - / ~ ~ ~ ~ ~  Cne per  day --- ( i n i t i a l )  

Mission Duration 4, C h r o n o l o g i c a l  Spun - - 
5, Experirnenf Cycles: Dura t ion  -------I N u m b e r  lh- 

6, Poien t ia l  t-lazards 
811 exp LO s lc)rl 

crew e t c .  from explosion -. 

DlSCCJSSIQi1.I: 

Experiment i s  designed hasica1.Q' t o  monitor a.nd de-Lect a l l  nuclear  
explosions.  It i s  assumed "cat  explosion can be monitored by 1-10 
gannia r ay  detect ion.  Standard. de tec to r  i s  used.. I.t i s  assumed "chat -the 
advanced c i r c u i t r y  r e q ~ i r c m e n t s  of such a systenl cbn be i'u.li"illed. 



N/jfr"; N.?. 1.2e1.7 

bcC:i~eeJ No, 307 

To observe rc4J-ecled, e~l?i'i-Lc-$cl ar?d sca-L-lesed ~edj l ; - t io lz  froln 
plnneLs (including e a r t h )  3 ,  1'-V. to f a r  3R ~~7ithocrt t2ce 
deersding eff c:c-6s of t h e  e: . ' s atmosphere. 

2. Weight af  Equipment and Supplies (lb,)200 -- - 
3. Volume of  Equipment curd Svpp!ias (cue ft.): Ini-ernaf-,--. i b~enemal,- 

4. Crii.{cal [2in,ensions (ff .)  A13prox6 2' diae x 3' I-og~&.th rsrin~b~!I SIID-QF~ 8; 0 

1 6 .  P,vemge Power ilequircments (Iw) - fi- 5 -- 

1 7. Special Them~nl  ~e~ulrernenis 20.C t o  5 S x i  5'C 
8. Brientnf ion:  Laboratory- R/R - I  Equiprncnt~oint  a t  p1a.ne-t~ 

e a r t h  9. Special Novigutlon Accuracy  h'/~-- 
10. Sfabi lity and Pointing Accuracy  < 1 see of a r c  

12. Gravity Requi rerneni-s ~,P=G 

1. Number o f  Crew Required -&dar-k____ 

2 ,  Skill  Categories PhY~j-ca~l. Science 

3, Total Man-houts 100 -to 300 

4, ChronolsgicaI  Span pe r iod  of  ears 
5. Experiment Cycles: Dumt i sn  1 hour __; Number. 

6, Pofenfial Hazards - 

Dl SCUSSI ON: 

; d.ependent on launch da te  and plane% pos i t ions .  
- 

-------,-- ---- 
171 



-7-..-------- 
- 

o n ~ E e T a V k  r i 
---- t.2 
Ps blar jr : RegisLer h i t s  by  nie.lcoroids aiid record i.hcir velocity. 

1 

Seco~ldnqr: Map t h e  meteoroid f l u x  over an  extended per iod of 'time. 

----II_̂-___(_I-- ----- 
E@Ul --- t::EMEP<T% 

1, Nommal Operating Envimrsrnent: Equip. 

2. Weight of  Equipment and Supplies (Ib. )- 
3. Volume of Equipment and Supplies (cu. fi  . ) i  Internal 

4. Critical Ditnensions (ft .) L g u i k i e - X F ;  ' -- 

5. List of Test- Apparatus 

6, Average Puwsr Requirements (kvr) 3.201 

7. Special Thermal Requirements . J ? 1 7 / !  
8. Qrienfafion: t _ h b o r a t o r y ~ / ~  

9. Speciol Navigation Accuracy T \ ~ R  

10. Stabi l i ty  and Poinfit~g Accuracy - 
-- 

'I 1. Orbit Requirements 
I Ld -i 

~ T / R  

12. Gravity Requirements G r a f i e l r l  irn- 
- .  'p 

P &-A 

IbMNf'OVdER REQIJ1 REMENT? 

1,  Number of Crew Required. One 

2, Skill Categories P ? ~ i ~ a l  Science 

3. Total \v\crn-hours7 130~rs/"eek 

4. Chronological Span 1-2 Y e u s  

5. Experiment Cycles: Dumtion . Conto 

6, Potential Hazards Ik-travehicular ac t i .v i ty  

DISCUSS1 ON: 

~=%> 

1 el 



"t" I- LC --- ~~1.TC1-iOl~Eli-iOHO~~f COi\li'OSI 7'1 01': JPND 'c;rI:IBC J iTIY 

------- -.>- ------ -------- 
O&J EGTi VE: -- ---- 

B L r l i ~ r j r :  To define meteoroid co~npo;, ; i ion r n d  psr title vel ocj- ty 

I 

r 1. Normal O p e r a t i n g  Envimi~msnt: b : q ~ 1 p . J ~ n _ i - ~ & & % ~ ~ ~ ~ ;  C r e ~ v ~ ~ i x t ~ 1 ~ ~ 7 ~ -  

2. W o i g f ~ t  ~f Equipment and St~pplias (lb.) 15 - 
3, Volurna of Equiprneilt and Srrisplir3~, ( c u .  f t . ) ~  Intierna\d&. 

4, csicica/ Dimensions (fi.) 10 fJi* d ia .  s~&ere e x t e r n a l  - 

5.  Lisl. of Test Appratcrr  ~~~~~~~ble chamber, pr-esswiza,-%ion s y s t e  
camej:ns, -- spec"crogi:aph 

6 ,  Average P o w e r  Reejuiremenfs (kw) ALP - 
7, Specital Thenal  Iieyulramenti; ---------- 
8. Orientation: Ltzberafory-E,!~ -I Equfpmeni.- N/R 

9. Special Navigation k c c u m c y  __ban__- 

10. Stul,iIii.y and Pointing A c c u m c y  -A!hL-- 
-- - 

1 1 , Orfai t Requirements  -- 

12. Gravify Requirements  Gravity f i e l d  no t  i . u r t a n t  

1. Murnber of Crew f?en,vire$ -Lkx? 

R a j  ca2. Science 2, Skill Categories --- 
3. Total Man-hours 13-26 - m 

4. Chmnologicai S p a n  13-26 weeks - 

5.  kperirnent Cycles: D u m t i o n  - A n t *  .-.; Number - - 
6 ,  Pstenfial Hazards . None- -- 



'f\'TbE ----- NASA bb!.2.. l e 2 , 2 , 3  
:PjZQJl<CTI()l$ OF' j iR' j7 l :~~~(:~i i l : ,  JvEITORQIDS ~:U."T 

ri~,~?rn s .K~~OSI>IEIG I..oc;lchsed No.  3x0 
_---- - ~ ~ 4 - . 1 1 _ _ ~ - ~ . - - - - 1 - 1 ~ ~ ~ - 1 1 ~ . ^ 1 . - - . 1 1 ~ -  -,.-.------- pn IEr''';/& 

ALI; ~ r ~ b l  t . ------= 

Fr. i lna r y  : To obtain bas5 c &;La pe r t i  nent  to meteoroid phenor~~ena 

-- 7- 
--------------- -".-~ 

INS lAL lA I t  ON REQLll  ---...- kEI:4EN'IS -.--- 

1. Normal Operating Envil-onmeni.: Equip ,.2&iice~rr i Crevd--In:t~~er 

3. \falurnc of  Equipment  ul-rcl S u p p l i e s  ( cu .  ft .); f nter-nal.-39.--.,- ; &ferncrl--Q.- 

4 ,  Critical Dirnensirsns (Tf .) .- -- 

- spark s h a d o ~ ~ ~ a ~ h  er~uiurnent ------- 
6 ,  Aveiuye Power Meqt~iternents (kw) A& -----_kl-_kl-_kl-_kl-_kl-_kl- 

7 ,  Special "Tiewnal Reqi.11 rements .IJ.~/!L-- 

9. Special Navigation A c c u r a c y  J~L  ___-_------ 
18. Stability and Psirding A c c u r a c y  ,J~CR -- 

1 - 
11. Orbit- I tequirernents  __-J!Q!ii -- 

12. Gravity Requi remen t s  >&! .I&- --_______- 
--I 

w N-V~ER REQLJI REMtE1dIs 

I .  N u m b e r  of  Crew Requirec! One ------ 

2, Sklll Categories _-L?~-I?&E!--- 

3. Total Man-hours 2 
4.  Chronological Span, we"ks ----- 

5. Experiment Cycles: Dura t ion  L k 9 u r  ; Nurnber.-i?~ 

6. Potential Hazards Tione I 



--- - 
1 MS'I'ALIA'f! e,N T:EC:iiilREMENI$ ------- ------- 

1 . Nomcnl Oper-atlng Envircrnmant: E ~ L I P ~ .  .Lnt,* 8: -%xi;. 

2. W e i g h t  of Erjvipmoni and Suppiics (Ib.) lo!+ - .*- 

3. Volume O F  Equiprn~r r t  and Supplies (cu .  f t ,) :  Inlernaf-.- 

4. Crificai Dimensions (ft ,) .-dk____ - ---- 

-- 
6. Avemge Power ksq r~ i  rernenfs (kw) 

none 7, Special Tl?emai KequIrcmants 

8. O r i e n t a t i o n :  kcltnorcrtory~~134-~~-t,~s&~ef:k-~~~~q~tpn~en1. See Rote 

9. Special Ncrvigaflon Accuracy ,-ljnne -- ---- 
10. Stability and Psintitsg Accuracy a,-fetr b - c - 4  

1 1 . Orbit ltequi rerne17t.s E/L____--.-.---- ------ ----- 
12. Gravi ty  R e q u i r e m e n t s  No-t - c r i t i c a l  i 

I .  N u m b e r  of Crew Keqvirsd 2 

2, Skill Categories , nh ' s i c a l  ScLe~lce 

3, Tofal Man-hours - 400/y-eer 

4. C111.onological Spn 1-2 Year --- 

5, Experiment Cycles: Dumticsn -CQ-I~~ -------I Number- ...- 
6, Poten t ia l  Hazards 

DISCUSS1 ON: ---- 
This experiment would measure meteorold ilrrpa.ct ra'tes and momenta during the 
l i f e  of t h e  laboratory. These ~iieasvremellts w i l l  give s t a t i s t i c a l  va.rialions 
wSth season, o r b i t  pos i t ion  end orien-ta"con. Eight sou:-nding boards equipped 
-with p i e ~ o e l e c t ~ r i c  transducers arid 8 pllotomultipliesc could be used ill 4 
detection a r rays  momied on masts and capo;i,l.e of 360' r o t a t i on  8.bo-il-L -the 
mast and + 90" tilt* 

NOTE: Capable of 360' r o t a t i on  about the mast a x i s  and * 90' about 
vehic le  1011gTtu.dinal cerstesline 



r4h4A NO, 1.2.3.3 

k>c.lc!~eeb No,  314 

See t i"L e I 
I Secondary: Correlat ion of space magnetic f i e l d  and cosrolc r8ys 

1. Normal Opera t ing  Enviivnment: Equip. &-oJL.‘.-.-- 1 + Cre 

2 ,  Weight. af Equipment.  and  Supplies (Ib, ) 7 
3. \h/urne of Equipment and Srrpplies ( c u .  ft.): [nternal 1 s  3 - ; P k t e r n a f ~  

4, Critical Dimensions (Ft ,) ..-A- 

1 5. List of Test Apparatus -&bidium vapor magne to~~~e te r  _ -+ 
- 

6 ,  Average Power Requirenients (kw) .--A!&@ 

7. Special Thermal Requirements -.?&m= 

8, Brienfation: L~bsratary-A=. - f  Eyuiprnenf- 

9, Special IC'avigation Accumcy NO!?" 
f 0. Stability and Paintitlg Accuracy >%ne 

Bone 1 I . Orbit Requi remenis --- 

12, Gravity Requirements None 

'I. Number o f  Crew Required One-___ 

1 2. Skill Categories Physic81 Science 

1 4.. Chronological Span - 6 months -- 

1 5. Experiment Cycles: Duration 5u inu tes ;  N u r n b e r l  

( 6. Potential Hazards Eone 

I It i s  assumed t h a t  one rnan would operate t h e  equipment u n t i l  s i g n i f i c a n t  
emerimenJcal r e s u l t s  have been ackiieved. It i s  a l s o  asemed t h a t  -there 

I 
- 

wou-ld be coincident measurements of t h e  cosmic r a y  



TETt-E 
STUDY OF J~URC~ULE 

Ni"!Sl! h.,"9. 1.2.3-!! 

E-c..ci<!~c;.ed No,  31 5 
-"-- ----. - -- - -------A- -me - --- 

03-4 k G l t  VE I 
PI.- 2111ax-y : To study t he  mo-q2h~ lo :~  of mrora.eb To conipn??c t h e  a u r o r r l  

a c t i v i t y  i n  t he  norJiheun and sou-iile:t-n 33cnlispile1-es. 
Secondary : To s%uQ ~:~or:phol.ogy of 2 . o ~  1a-t;i.tad.e red  aurora l  arcs;  t o  study 

t r a n s i t i o n  between aru-oFae and airglow. 

I 1 . Noma l Operating Envi rc>-c,nment: Ecjulp :TntcrJar ; Crew TnL&o 

1 2. Mfeight of Eq~ipii lent  and Supplies (lb. ) 100 (%P~sA: sen no te )  ----I 
i ' ' 3  (a  12'% Exienul Ecne (windc~~t 3. h l u r n e  of  Equiprnenf arzd Supplies (cu, Ff.): Infernai.-.- 

C)I sma-XTfLx i-t ens 1 IX-----~ lieeddd) 
4,  Critical Dimensions (ft ,)  - i - - k ! i . ! e~c2~~&_-  ----- -1 1 / 5, List of Test ApPmtur Camera, telescope,  s)iuc~~~opho%omctrr_ ------I 

I 9. Special Navigation Accuracy IV/R f 1 1 10. Stability and Pointing Accuracy JI/R - ------- 4 
I l i  . Orbit Keijuircrnents Not c r i t i c a l  (butt polo:~' pref erTegri)__ - 

12. Gravity Requirements. None -- -I 
I 1. Number of Crew Required b e  --- -- --A 
( 2. Skill Categories Physical  Science 

I mission duration 4. C l~ r sno lo~ lca l  Span .-.-. -- 

1 5. Experiment Cycles: ~ u r a t i o n 3 2 b t ;  Number  28,880 

6 ,  ~ a ~ e n f - i a l  ~~~~~d~ High volta,ge f o r  photo~nul-t ipl ier  I 
/ DISCUSSION: I 

The low incl.ina,tion orbi-t (29.8) wo~rld  provlde an u.nprecedented opportunity 
t o  study t h e  morphology of low 1at;:itude aurorae, low 1atj:t.ude red  au.roral 
arcs ,  and t he  t r a n s i t i o n  be-iiweem aurorae and airglow. Polar  o r b i t s  ~;ic)uld 
provide opportunity t o  study d e t a i l s  of northern and southern hemi.spbere 
a71rorae, s t r u c t ~ n e  near t h e  poles and pol-ar nirglo~.r.  A t  -times -the s p x e  
s t a t i o n  would probably pass direc-t ly 'chz.ough t h e  awo:c-a. The space s.l;rz-tion 
could possibly give f j l - s t  o~pportunity t o  s t u Q  in d.e.taj.1 morphology of cu-nlit  
axrorae. F'ho-Lo~;z.a,ph.j.e, spec-i;1*opi-lo'to]i1e~1;3~.jc~ and visu-a1 observa.tiol;s co!~-ld be 
made sitnulta.neou_sly .i.rit;'ii re l -a t ive  ease. L%pj?or"cc~~~:ipment: Tape ~:ecor'der, 
ctarlc room optical- co~rparakor, precis ion develop:lrig equ.ipment* Provision must 
be made f o r  exyerhieri ter 's  eyes Co be dark adtitipled* Blis e.xperjn1en-b requ i res  

- ~ m ~ ~ ; ~ ~ ~ - ~ g n E v - ~ x - - ~ ~ f i T F ~ ~ ~ ~ 2 ~ T * m f - - ~ J - - - p -  2 j e  - 
2.83 



I Yrirnary : I l~ves  Ligate tec!miqucs f o r  obta in ing ultra-hi611 iracxiurn 
(10-16 co 10-40 mni 1 1 ~ )  

2, \Ilbsight of Equipmertt ~ n d  Supplies (1 b. )-- 
3, Volurne of Equipment and Supplies (cu.  f r , ) :  Internal-1;1, ; Exten-ial .__g_ 

1 4. Critical Dimensions  ( i t . ) - A - - -  -- -4 
5.  List of Test A ~ ~ ~ B u s  ___bcsima-emd-xemhlvc~ntrolleab 

sevel-a1 hi.gh vacuu.m gauges, t e s t .  moilitorins panel 
pp -- 

6. Average Power  Requirements (kvt) - 
7, Special Thermal Requlrernents .-.l1:& - --- 
8. Orientation: lnboratary-?a- ; Equipment F?/B 

1 9. Special Navigation Accuracy ,-@L.-_____ 1 10. Sfability and Pointing Accvrucy -I .-- 
1 1 . Orbif Requi rcrnenfs 1 ~ 1 ~  
12. Gravity P\equi rernents Gravity field not  m o r i ; a n t  - 

I ,  Number  of Crew Required One 

2, ski l l  Categories P h ~ s i c a l  Science 

3. Total Man-hours -- 

18 a y s  4. Chponological Span ,- - 

5. Experiment Cyclest Dura t ion  ; ~ u r n b e r ~ 4  

6, Potential Hazards I \ ' o n e  



D2telmir1e spec-ti-a1 region i n  which tl-le e a r t h ' s  l~or izon  
can most accurately be def ined* 

I *  Nom7srl ebperafing Environrriz13t: E q u ' i p . . - . J k b ~ ~ n ~  

2 ,  Wefght of Equipirrent and Supplies (Ib.)_____l*O -- 

3. \/olumc of Eqvipfilsnt crtzd Suppiies (cu,  ft ,): tnt.emnl_- 

4. Ctifical Dirne17.-ions (ft ,) Q1-ixld-er: 1'7'' d-ia 30" long 

5. List of Test A p p ~ r a i u s  - liaStiome-ter, sources Lo ca_I=ibr&%e suectzrl ressnnonsC: 

~-6G&&r - -  
6 .  Avertsge Power f~equkrsrraents (Itw) _O_OL5 
7. Special "T~em-raf kequlrernenfs ,J80f( f-&rA&.rctor 

8, Orientation: L a b o r o t o r y ~ ~ ~  ; E q ~ i p r n e n k ~ > ~ & n u . t ~  1 
o t o 3 0 ° d o ~ m  

One 1. Number o f  Crew Required --_-_-- 
Physical  Science 2. Skill Categories -__ 

5. Experiment Cycles: Dumfiorr 

6, Pofenfial Hazards None 

No ex te rna l  window. Ea r th ' s  emiscion i n  severa l  s p e c t r a l  bands from 
ayproximately 2 t o  20 mricrc~zs w i l - 1  be sampled. 



1,  Normal Operating Environment: Equlp. l; Crew- 

2. Weight of Equipment and Supplies (Ib,) 

3.  Volurne of Equiprnent and Supplies (eu, ft.): Infcrnal 

4. Crlt-isal Dimensions (ft.) -- - -- 

5 .  List of Test Apparatus --- 

I 6, Average Power Requirements (kw) -- 
7. Special Thermal Requirements 

8 .  Orientation: Laboratory ; Equipment  

9. Special Navigai-ion Accuracy -- 

18. Stability and Pointing Accuracy, 
--- 

11 . Or'wiP Requirements --- 

12. Gravity Requirements 

M A N P O E R  REQUI REMENYS 

I .  Number of Crew Required -- 

2. Skill Categories -- 
3, Tot-ul Man-hours I 
4, Chmriological Span 

5. Experiment. Cycles: Duration 

6, Potential Hazards 

DISCUSSION: 
P 



1. N~rrnaI  Opera t ing  Environment: Equlp. --- 
2. Weight of Equiprnenf and Supplies ( \be)___ 
3.  Volurns of Equipment and Supplies (cu.  ff  , ) s  Inten-tal 

4. CrItieal Dimensions (ft. .) -- 
5, I-ist of l e s t  Apparatus - 

6. Avernge Power (kw) 
7, Specia l  Thermal Keejulremenfs 

8. Orienta t ion:  Lcrbsrutcsry. 

9. Special Ncrvigat.9at.r Aecumey 

10. Stability and PeinfOng Accuracy , 

1 1. Orbit- Requirements - --- 

12. Gravity Requirerients - 

1. Number sf Crew Requireed 

2 ,  Skill Categories 

3,  Total Man-hours ,, 

4. Chmnologictsl Span . 

5. hperirnenf Cyelssz Dumtiots 

6, Pot-entierl Hazards 



--- 
P4ASh No, 1 ~ 2 ~ 4 ~ 2  

COF\TIPI1J61TrION OF EXPEEXEiJT 303 
hckheed No. 306 

----- ---.---a- 

1. No~mal Opera t ing  Ensimnment:   equip.^^ ; Crew__ 

2 ,  Weight  of Eqviprnerif crnd Supplies {lbe ) 
4. Volume of Equipment and Supplies  (cu. It.): Internal- ; External-- 

4. Critical Dimensions (Pi,) ---------I 
1 5. List a i  Terf Apparatus J 

- 
6, Aver-cage Power Requirements (kwf 
7. Specicx! TI-temai Requirements ,-. 

8. Oricmtafion r Label-story ; ~~uuipr.netk.- 

9. Special Navigation Accuracy --- 

10. Stability and Pointing Accuracy, - 

I I .  Orbit Requirements 

12. Gravity Requirements 

REOUI RE,6bIENVS 

I .  Nunrlaer of Crew Required 1 1 2. Skill Categories 

1 3. Total Man-hours ______I 
1 4. Chronological  Span - 

1 5. Fxperirnenf Cycler: Duration - ; Number 

I 6, Potent ial  Hazards - 



S)z. bar;\. : lileasu_re the high vacuum though-t t o  e x i s t  j.n the wake of n 
spacecra,f't . 

Seconct-iry: Eval-l~ate a e r o  and askro-niccha.nic &xta and t h e o r i e s  

\NSTki,L&TI QN REQttlREE,rlENIS - -- 

1 .  Nonnol Qperating Environment: Equly. Exterior .-; CrewI3:n_$ertor 

2 .Weigh tofEquipmonf .andSuppl ies ( Ib . )  $5 
3. b l u r n e  of Equipnlent and Supplies (cu. f t , ) ;  Infernal 0 ; 

4,  Crltical Dintensions (ff.) - -- 

5. Lisf of  TesP Apparatus Field- emi.ssion &&ra high vacUun c;age 

0.02 6, kvemge Power Requirements (Itw) _____ 

7. Special Thermal  Require 

8, Orientation : LaLorcrtsry 

9. Special NavigaPlen Accuracy - m c u L c e i L  -- 

10. Sfability and Pointing Accuracy, N/H -- 

I I .  0 1 h i t  Requirements R/R. 

12. Gravity Requirements Not c w c a l  

I ,  Number ctf Crew Required A e  

2, Skill Categories Physical  Science 

3, Total Man-hours - 60 horns 

4. Chmnological Span weeks - - - 
5. Experiment Cycles: Duration 15 hour ; Plurnber 

6. Potential Hazards None 



-- 
OBJECT! - VE 

l?r imary : To cieterrnine coni?itions which cnuse ~"ctcrl~ration and phase s h i f t  
of s igna l s  due .to e l  ectromsgnctic lloisc created by exhaust 
plasma ioniznt ion.  f-3 

nine t o t a l  an 
a'? d force  :; &I. 

Lj 
Sur  

n 
I 1. Normal Operating Environment: Equip. fit.. & In% &I . Cre: 

2. Weight of  Equipment and Supplies ( ih.)  150 

3. Volurne of Equipment and Sup,.iies (eu. ft.): Internal 2 ; External- 2 

4. Crltical Dimensions ( f t* )  L 5  x 1.0 0 
5. 1-ist sf Tesf Apparatus See aati;ached. sheet  1 
6. Average Power Requirsrnet.its (I<w)Qz,~ 
7. Special Thermal Reqvlsen?enf.s &R 

I 

i-7 
U 

8. Orientation: Laboratory--.A!bL ; Equipment 

9. Special Navigation Acccrsacy I~,/R 

N/R 1 1. Oibif Requirernents 

12. Grorvify Requirements None 3 

1, Number of Crew Required S e  

2, Skill Categories Physical  Science 

1 5. Experiment Cycles: Duration 2 minutes ; Number 

I 6 ,  Potential Hazards f i t r a ~ ~ e h i c u l a r  work i s  required I 
I DISCUSSION: 

This experiment can be  run i n i t i a l l y  a s  an  extremely s j x p l e  one which 
would use  only s t a t i o n  i.nstal_led a t t i t u d e  a.nd transl.at;ion motors 1r.ith 

. s t a t i o n  comniunica-tion geaz and as t ronaut  exlrave2ii.cular a c t i v i t y  t o  
check t h e  e f f e c t s  on t h e  s t a t i o n  ov.-ter h u l l .  



Space Eta-t ion Co~flm!lwiicl;'~ion E(luipr~~>;.r?t 
1.Iicroi.nve Rc>c eiving Antennas 
Lobing Sirit cil 
Potrer 14e t. c r  
Recording Equiprflent 
mlern~oc oup le s 
Resistance Thermometers 
Hot Wire lu~ylemome-ter s 
Calneras 
Jnfra-red Sensors 
P~*essure S2nsors 



NASA No, :j-,2,4.6 I 

Pr~nary : To measure loca,l en.i~is.o~mienta1 condit,ionc. 
Secondary: Determine b a g  phenomena., l o c a l  conta~ninat,ion by l a b  

leakage, v:aste d.ischa,rge and e f f  ec:t of colitso:. j e t s .  

ifdS'TkCU,TIGt~ REQUIREA4EldTS --.- 

9 .  t.\formaI Operating Envi lanrnent: Equip.  St * & Into 

2,  WeighL of Equipnwnf and Supplies (!b.) 64 - 

3. Volurne of Equipment and Supplies (cu. fi..): I n t e r n c r l ~ ~  ; %:terncal-,L.Q---- 

4. Critical Dimensions (ft.) ..---- 
5. List of Test Apparatus Standing wave impedance probe, r n a s 3 - ~ 3 e c t r o ~ j & ~  

c a m - - -  
6, Average Power Requirements (kw) ~ 2 ~ ~ . - -  

7, Special Therinal Requi rements _&x 
8. Orientation: l - a b o r n t o r y ~ k  ; Equipment T\J/T? 

9. Special Navigation Accuracy N/R 

TO. lit-abi lity and Pointing Accuracy ?&!LR 
- -- 

11 1 .  O h i t  Requirements- B/R . --- 
92. Gravity Requirements - None ---- 

M N P O W E R  REQUIREMENTS -- - 
I .  Number of Crew Requir-ed One - 

2, Skill Categories Physica l  SC: 1 ence -- 
3. Total Man-hours lo40 (5 y e a r s )  - .--- 

4. Chronological Span M-~rz-ijrzul -- 

5. hperirnent Cycles: Duration -Lm9-; 

6, Potential Hazards ----- 
-- 

DISCUSSION: 

?'%is experiment ~ ; c u l d  be  done 5-11 ~ ~ ~ i j u n c i i o n  v i t h  c l o s e  &~-o~md t rac l i ing  t o  
i n v e s t i g a t e  drag phenomena. f i r s t  t e n  days t h e  crewman ~ ~ o u l d  t & c  
readings or  make recordiiigs once esT5ry oYbi t ;  aS-Ler %21at, lie ~;iill >:rSorjn 
r o u t i n e  clieclis f o r  tl ie cxra t ion  o-Y t h e  wi.ssion. It i s  assumed iliai ine neces- 
sary  pos i t ion ing  boolris ;-.mid be a-ia.ila?~lee 



Primary : To conduct ckag s tudies  on ~i va.rict,y of inf'3a-table 'bodies* 

1 . Normal Opcreafing Environment: Equip.  

2. Weight o f  Equipment arid Suppl;es (Ib,) 100 

3. Volume of Equipment and Supplies (cu fi ,); lnter=ml u-) External 

4. Critical Dimensions (ft .) .-.-- - ---- 

equi-pmeizt, inf  la'table drag bodies 

6, Average Power Requiretnenfs (kw) -_-- --..--PI 
7, Special "Theimerl Requirements L@R ------I 
8. Orientation: Laboratory -e 

9 ,  Special Nmvigatlon Accuracy -- 

10. Ptubi lity and Pointing /+ccuruey 

1 1 . Orbit Requirements N/R - 
12, Gravity Requ; remen*§ @avTty f i e l d  not in=rtant 

1. Number of: Crew Required -One 

2. Skill Categories Riysica,l Science 

3. Total Man-hours 15- 
4. Chmnologicu! Span 3 week 

5. Experiment Cycles: Duration 10 5 h r u = ;   number^ 

6, Potential Hazards None 

DISCUSSION: 



EXPERIMENT AND AS3PLECAS t Bhl St!l\rih4kRY IB 18906 

Pr i.mary : Collect d8.h of S t e l l a r  background f o r  space navigatj.011 
equipment. 

1.  Normal Operating Envircrnmcnt: E q u i p . S ~ ? ; a t  -; C r e \ + v ~ w h  - 

2. \4'eight 04. Equipment and Supplies (Ib .).aO--- 
3. Volume of Equipment and Supplies (cu.  R.):  Internal- 4 ; E x i e r n a l - ~ _ ~ k ? ~  

4, Critical Dimensions (ft.) -- 
5.  List of Test Apparatus W and IR radiometers f o r  'various se lec ted  

- vavelength regLons - 
6 ,  Average Power Requirernents (kw) 
7. Special Thermal Requirements --.- - 

8. Orientation: kbo ra to ry . -~~ !  ; Equipment - r w j w -  
9. Special Navigation Accuracy 2 v f ~  - 

10. Stability and Pointing Accuracy ,riot c r i t i c a l  

11 . Orbit Requirernents R/R -- 
12. Gravity Requirements k n e  -- 

1. Number of Crew Required 3 

2, Skill Categories Physical Science - 
3. Total Man-hours 720 

4. Chronological Span D ~ ~ ~ z t i o n  01" nlission 

5. Experiment Cycles: Duration A-!~Ys - I  Number l o  (5 gears) 

6, Potential Hazards None 

DISCUSSION: 

?'he knowledge of s t e l l a r  background i n  various wavelength regions i s  
necessary s ince  any equipment trhri-ch i s  designed to lock on a pa r t i cu l a r  
star f o r  navigation has t o  do t h i s  i n  t he  presence of t h i s  backsour-d. 



EX%;Fiijf$hE:r4'r A N D  AfPLiGAl'IOP! SLlkilMARY LR 1.8916 

Ps jlnary : To dctermine radia'tiolz cha r ac t e r i s t i c  of -the ~noori and 
c o n p ~ t e  i-L:, ternpcrat.ures. 

1. Normal Operating Ei-rvironrnent: E q u i p , a L - . - 8 a e  ; 

2 ,  Weight of Equipment and Supplier (Ib,)--300 

3. Volume of Equipment and Supplies (cu. f f , ) :  Internal 20 ; hternal  1 

4. Critical Dimensions (ft . ) 
5. List sf lest Apparafus IR - ~ p e c t ~ o i n e t e r  - 

-- 

6. Average Power- Requiremenfs (kw) 005- 

7, Special Thermal Requirements N,/R 

8, Orientation: Luboratory ; Equipment ~b 

9. Special Navigafi~n Accuracy 

10. Stability and Pointing A 

9 1 . Orbit. Requirements - 

12. Gravity Requirements None 

I .  Number of Crew Required One 

2. Skill  Categories Physical  -- Science 

3. Total Marr-hours 80 

4. Chronslogicui Span One week - -- 

5 .  Experiment Cycles: Duration -half o rb i t  ; Number 112 

6 ,  Potential Hazards Nolie I 
I DISCUSSION: -- 

The experiment would provide r ad i a t i on  character is . t ics  (emissivity, 
r e f l -ec t iv i ty ,  e t c *  ) of t h e  moon a,s a funct ion of wavelength, 





Fr-hia ldy : Determine -teckuliqL1es t o  extend -tl-ic i ~ s c  of pho"cog1a.phic 
equ.2pmcn-t I l ~ t o  davlrilesse 

/ I .  Noimol Operating Environmciii : Equip. I n t e r i o r  ----I CrevJS~rior  

2 .  WoishtofEqlr iprnentnndSvppl ier( ib . )  9' 
3. Volume of' Equipment and Supplier (cu. ft.): intarnal---*~l~ ; External 

5, List of Tesf A p p i u t u s  __smage orthicon, p 
f i b n  processor 

-p 

6. Average Power Requirements (I:\r\r) ___I!&-! 
7.  Syeciell Themml Requiren~enfs , 

8. Orienfaf-ion t Lab~rcrtory 

9. Special Navigation Accuracy  - U l e  

10. Stability and Poiniing Accumcy +telesco:pej 0 0 ~ ~ / s e c  s t a b i 1 j . t ~ ;  
0.5 point ing accura,cy - 

1 ' Low incl inar t ion o r b i t  r.roulcl be satL,r, I 1  , Orsa~l- Requiremenis 

I 92. Gravity Requirements Nolle 

1. Number of Crew Required 0"" 

2. Skill Categories msical 
1 3.  Total Man-hours -4 
1 5. ~ x p e r i m e n t  Cycles :  Dumtion EL; Number 

1 6. Potential Hazards 

I DISCUSS! ON: 

This eqeri.ment would study f a c t o r s  which now l h i ' c  -the performance of t h e  
elec-tro-optical  sys1,em. Supplementwy ac-tivi.%y would inves t iga te  t h e  
combined use of elec-tro-optical  and o ther  eleclromagrle-tic techniques and 
frequencies. 

* I n  add i t ion  t o  e x ~ e r h e n t  1-3.3.4 
-wfncluded i n  experinfient 1.3.3.4 



PI. imary I To loca-te and l~ieasure t h e  radicr emissions of' s t u s  e:;pec:iall.y 
at  f r e ~ ~ i e n c i e s  f o r  ~.?'nj.cil aJi,!!iosp:"iei-LC atteriuetion i s  Iiig!?. 

Crew In-terior 1. P.lornlal Operating Environment: Equip.-I11h 8; Bt* A, 

2. Weight of Equipment and Supplies (ib.) 900 
r 

3. Volume of Equipment and Supplies (cu, ft .): I n i e i n a l 2 . , ,  ; External 

5, List of *rest Apparafus Parabolic antenna, rr.asers ( in te r~ t_1an~eable )  cryogenic 
system, second s teee  low noise amplifier (Para~ip or bes t  avai lable  - -- fo r  

s td .  receiver  
6. Average Power Requirements (kw) - .17 ---- -1 
7. Special Thennal Requirements -?;/R 

8 ,  Orieniution: Laboratory-- 7 4 1 ~  ; Equipment I n e r t i a l  0 r i  enta-4 

9. Special Navigation Accuracy - d / ~  

10. Stability and Pointing Accuracy - Overall accui-ticv: +o~oL"_ 
-- 

1 1 .  Orbit Requirements N/R I? t-4 

12. Gravity Requirements N/R - 
t -3 

$ 
/\%NI)OWG RFQUl RENIENTS 

1 . Number of  Crew Required ..- One -- 

2, Skill  Categories Physical Scj ence 

3 ,  Total Man-hours __3650 ( 5  years) - 

4. Chronological Span - I4ission duration - - - 5. Experiment Cycles: Duration -___ ; Number --- 

6 ,  Potential Hazards '"One --- 

I-- - 
i 

I DISCUSSION: - 
I 

A21 erectnble anLeiina of 15 '  dia. 5rould l)e u-sab1.e up LO 25-30 gc. Tc 
: :"l.?;i~in t he  0.04 ri,ls aevla.tion i'rcc~m -true parabsle needed f o r  be s i  :: :;u.lts 
t o  SO i?,c t he  antenna, ~.rould weigli about Ii.80 lb .  A srnaller 5 '  dia.  an'ccrina 
3:u?d be .L~sed LI) to '15 GC and -i:o~,.?il treibil about 40 l b .  Tkiz mhsers, ~c~yogctnics 
~-'eccisez.s, poinr icg sycicr.ts, e t c*  ~ ~ o u l d  weigh about 380 lb. 13e rlAc t siu-eri-nts 
lf-oulc? be c l i  rec  tion, f'requeney, brrid~~ricitli or spccti'a,l d i ~ t ~ i b u t i ~ ~ ~ ,  jii:ri- 
od lc i ty  of t h e  s t e l l a x  emjssions. 

I 



TIT t,E E*-fhS/".,E;io. 1.3 .p .1 ,  

ORBJTIUG PlPlil%233 .MIRAY IL4DIO !iTdU:SCOPE LngeYci~ced Igo. '705 

2 3  i111ary : To loca te  a.nd meas1~-re radio  err,iss.icns of s t a s  at freq~i.ei-icies 
~.~lliC!h ionosp??e~~.ic ref]-ec-Lions prec1ud.e at cay-th surface 

I .  Normal Operating Envissnn?ent: Equip. J ~ t v  ei lib:%- ; Crevda.Lcrior 

2. Weight OF Equipment and Supplies ( ]be) -  IOr OOO 

3. Volume of Equipment and  Supplies (c 

4. Critical Birnensions (f'r .) -&on~:es.t a  

5. List of Test Apparatus 

6. Average Power Reqvircrnents ( I t w )  1 

7. Special Thennol Requirements N/R 

8.  Orientation: Laboratory ; Equipment ste 

9. Special Navigcatbn Accuracy 

10. Stability and Pointing Accuracy, 

11. Orbit Requiremsnts See d- i sc~~ss ion  

12. Gravity Requirements N/R 

1. Number of Crew Required 2 

2. Skili Categ~ries . f i ~ r s ~ ~ l  Science 

3. Total Man-hours 292 200 ( 5  y e a r s )  

4. Chronological S p a n  Miss ion d.~irat ion -- 

5, bperirnent Cycles: Duration C o n t i ~ ~ ~ o u "  ; Number 

6. Potential Hazards None 

DISCUSSION: 

This ex~e r imen t  should be Limited -to synchronous o r b i t s  p a r t i a l l y  t o  redu-ce 
pointing r a t e s  of antenna i f  vehic le  i s  ea r th  or iented and p a z t i a l l y  t o  avoid 
rad ia t ion  b e l t s  which would have adverse e f f e c t s  a t  lower i'requenc3es. Angle 
rneas~u-crnents i ~ i  il not  be a s  good a s  f o r  experjrrient 1-3.2.3 at. any freyirency 
measured (15  mc arid belotr) and : r i l l  be extrenlely rouz'il fo?. f ' i . c cp~e r~c i c~~  r~uch  
belotr 100 kc, tllouigl~ e x t e ~ s i v c  cosrc la  t ion tcclmiyaes could provicie i.ii;-rcve- 
ments i n  angular ini'onnn-iion. Oillor parametc?rs -~rciuld be ot~tained i n  mafiner- 
similar t o  higher frequ-ency tcchniqucs. 

+ 

2. mi. 



_- . I _- - - -- - - -_ __ _ - -- --- --- 
r i i r ~ r  
B --.- Jiiil;i?O fS?ili01iCi:4Y STAB lG~SO1JUU"?lO1u' 

Lozkh6f;d I ~ o .  706 
-.- -- -.--- 
CSBJ LC? !:/E ---- I 

To measure s Lay locat ion aligles and resol.utj.on cxpabzi l i i y  I 
I through f r e q ~ ~ e ~ i c y  divers i'ty interferometer 'I;ecl~nj.que s * I 

1, Nom?al Opera t ing  Environn2ent: Equip.--@*+ & ; Crew Inter3 o r  

2. Weight  of  Eqt~ipment and Supplies  ( !be)-  500 

3 ,  \/o!ume of Eql~ipmetif a n d  Pupp!ies (cu.  f t . ) :  Internal-  2.5 ; h f e r n a l  lo 5 

4.  Criticcrl Dimensions  (ft .) ___ - 

5. Lis t  of "Test Apparatus lJ.ide bald  OT l~~ul t i f 'eed erecta,ble anten 
bandwith minirn~nl noise level. receivers -- - --- 

6. Average  Power Rsquirements (kw) 0. ? --- --- 

7. Specia l  Thermal Requlremerlts -.J.,/-R 

8. Or ien t a t i on :  labora tory  ; Equipment 

9. Specia l  Naviga t ion  A c c u r a c y  -.AI/R - 

10. Sf-abi l i ty  and Pointing Accuracy  -to. 05" 
-- 

11. O r b i t  Requiremenfs s. II/R - 

12. Grav i ty  Requirements ~I/R 

MANPO\I~ER -- R E Q U I R E ~ E N ' T S  -a 

1. Nurnber o f  Crew Required Ofie - 

2, Skill  Categor ies  . 

3. Total Man-hours 

4. Chronological  S -- 

5. Experiment Cycles:  Duration M?Y ; Number .  1825 ( 5   ears) 

6 ,  Potent ial  I-iazards None ----- 

DISCUSS1 ON: - 
cor re la t ion  of phase re la t ionsh ips  of e~f l iss io~is  of s t a r s ,  cover.in;: a 

wide frequency range, received a t  r e l a t i ve ly  c io~,e ly  spaced antennae, 
aligle mzasuremel~~cs, aiid hence rresoko.tioii, of t h e  s t e l l a r  emissions c a l  be 
rrade very precise.  



Pr f l:lary : Morzi-Lor so:l.ar i"l.ares tri-tl~ radio anci r a d a  e quip~~ei l t  a 

Secol~ihry: Develop w2derstnnd:ing of the f h r e  mechaxlism and t h e  
measurement 'cecl-1niqu.e~- 

23-t & Etrt  1. Normal Operating Erivirc~nrnet~t: Equip.--2 ; Cre 

2. Weight of Equipment and Supplies (Ib.) 200 (ra,i- 

3. lfolun~c of Equipment and Supplies (cu. Fi.,): Internal 

4 ,  Critical B i m e n s i a n s ( f t . ) 1 ~ g i ~  O u - t s i a ~ - L  

5, List of Test A P P a ~ a P u d a d i o  receiver  -- radar eq~~i~prnent 

6, Average Power Requirements (Itv~) LdQQx'sAr  L!.d1? r a n  1 
7. Special Thermal Rcqulrerner-rPs A&/R 

8, Orient-cation: k-lboratsry-. ; Equiirpmeni. Sola-r 

9. Special Navigation Accumcy D/R ---- -4 
10. Stability and Pointing Aceurucy , For certaj.11 a n t e n ~ a  sy:;ji;em.s sornc: de~ree o 

pointing i1cclir-3~3~ i s  needed (a few degrees : < -C 5 " ) - -- 

5 2. Gravity Requi rerncnts None -- --I 
MANPO\i\IER REQUIREMENTS 

, 1.  Murnhci chf Crew Required -- 2 ______-lii 

i 1 2.  Ski 11 Categories . Pllysiczl Science ---j 
3. Total Mon-llours ? ~~~rlhrs/sola~r event I 

?~lission duration - 4, Chmnological Spai~ 

Number 5. Experiment Cyc!es: Duration 1 h o ~ ~ . r  --, 
6, Potential Hazards 



i 
F ~ : ~  : To lllensure ionosp'rles-c &$;t elluation aliid r e f l ec t i on  fro111 

1 

i up--er s ide  and s l~acec ra f l  - ca;r-Lfi pu t l~s .  
i 

Normal Qpemtit~y Enviwnrnenf: Equip. -b- ; Cr-e 

VJi- iy i i t .  of Equipment and Supplies ( / L a )  3 s  

Volurno of Equipment and Supplies (cu. ft.); Internal-~5- ; External 

Critical Dimensions (ft.) , 

List of Pest Apparatus 
- - 
Average Power Rcqui rernsnts (kw) .---.L!il. 
Special Themial Requirements .lo --- 

O r i e n t a t i o n ~  laribowt-ory 

Special Navigation Accuracy N/R 

Stobi l ity and Pointing Acr;urucy . N/R 

11. Oldisif Requirem 

12. Gravity Requirements Not c r i t i c a l  

I .  Number of Crew Required - 
2, Skill Categories Physical  -- Science 

3. Total /~an-h~lul"f ;  4000 

4. Chronological Spat? 1 Year 

5. Experiment Cycles: Duration  continuo^^; Numb@ 

6, Potential Hazalads *me 

!.:ost measuxements of t h e  ionosphere from t h e  top slde, thus  faT, have been 
citort term o r  l b i t e d  i n  t h e  frequency of the t e s t s .  Long -Lena and 
~i l l%ifsequency measmernents from t h e  topside would br ing t h e  Iinox~ledge of 
i,12c&e aspects i l l  l i n e  with the Imowledge of tile underside of t h e  ioriospliere. 

vehicles lrorl.;ing i n  cooperation with each otller cou.2 d made S;raisvesse 
~:ear,u.rments thraugh selected por-tions of t h e  ionosphere. 



--- 
SPECTRAl, iii!fiLJ,Y SES OF STABS USEFUL FOii 

SPACE IY\TaG/CI1lOR 
- 

Pr iniary : To mllea,sxurc spec t r a l  d5.str-iI1ution of .various %s7jgh'L 
s t a r s  such as S i r i u s ,  Canopus, e t c .  

---- - 
il~(;liil [ZEI~~EMTS - --- 

1. Normal Operating Environment: Equip. &t. & i n t o  ; Cre 

2. Weight of  Eq~lip~nent and Supplics (Ib.) 100 -- 
3. Voluo~e of Equipment and Supplies (cu. it.): Internal> ; External 

1 4. Critical Dimensions (R.)  - A u e  

1 5, List of Test Apparatus .__IPlsp~- v 
8. Orientation: h b o r a f o r y ~ ~ _  ; E q u i p n ~ c n t . ~ ~ ~  

( 9. Special Navigation Accumcy .a. I 
( 10. Stability and Pointing Accuracy 
- 

1 1 . Od3i i Reqvi rernents IV/B -- 
12. Gravity Requirenseni-s Ylone 

I 1. Number of Crew Required A e  - 

3. lafa1 Man-koun 4256 
4. Chronological Spn B s l . o n  duration 

5. Experiment Cycler: Dumtion 6 horns 

6, Potential Hazards Bone 

The p rec i s ion  wi-th which a star sensor can &iscriminate a p a r t i c u l a r  
stas depends on h o w  a.ccurate t h e  rat2.o of a, starts cha rac t e r i s t i c s  t o  
cha r ac t e r i s t i c s  of o ther  stacrs i s  knotme 



T I T L E  

I --- 
j~$~j&tJliTIO~T OF ~ m r ~ ~ 3 ~ ~ ! I '  Fl\C'IaRS Rj ~ ~ ~ C ~ I  

RESOLUTION SPACJ: I";iOli"OGSiiiT4*ZTRY 

I 
i F-*. :inlary : Establ is11 t h e  .?ea.:ibLl.lty of terres"cla1 rnappi'1g f rorn 

o r b i t a l  vehiclc2s. 
Secondary : Assess t h e  qua1 j Ly of data obtainable, and evaluate 

proposed eLqzri~ner,t:; bas~d on ph~tog~itlrllrie-tryY 
--------*-- ---------~ 
---- 

1. N Q I T ~ Q ~  O p e r e f ' i n g  Environment: Equip.-.-L?&erjor 

2. WeightofEqvipmentrrndSupplins(Ib.) 760 

/ 3. Volume o f  Equiprnsnt and S u p p l i e s  (cu. ft .) ;  I n t e r n a l - ? L a  ; External o -4 

5, kist sf Test A p P r c 4 ~ u s  - Tel-esco~e, 70-mrii 8nd ?:inch s e r i a l  cme_ras, 
- >otometers, film process~_lp f i lm (?a 1 b L  -- 

6. Average P o w e r  Requitsments (kw) 0.200 . -- 

7. Special Thermal  Require  

8, Qrienfertion: Imboratory. 

10. 5i-abif i ty and Point'ing Accuracy  ,- 

/ 11. Orbit Requi rements  No spec ia l  r e  qu&r_emcnt s --I 
12. Gravity Requirements  None - 

-- 
k ~ ~ ~ f l ~ ~ t % ~ l l l  REMW 

1. N u m b e r  of  Crew Required One 

1 2. skill Categories Physj-cal - Science Ex-perinienteer - 

3, 'l-stal /&n-hours 90 

4, Chronological S p a n  , 3 months - 

5.  Experiment Cycles: Duration 3 0 ~ s  ; Numbor 90 

6. P o t e n t i a l  Hazards k n e  

I -- DISCUSSION: 

Results of t h i s  experiment could g r ea t l y  a i d  experiments such a 
1.4' 1* 10 and r e l a t e d  photogranmetric eqer iments .  



EXPERIMENT AN3 APPI ICA? fOE4 SUi??ifitt211V a< 18305 

* ". ., 
l i l l i :  .----- 0nc-i - NASA NO. 1 * 3 , 4 + l  

,) ,o~,?\?ATIO~S OI' 11 SPACE ~ ~ ~ J l ~ I ~ i ~ I O ~ ~  TELIZSCOPI!! 
1 : I  4 1  709 

fh,- imar y : To prov-ide bas ic  d i r ec t i ona l  end s>?ect-ral. i11f ovrna,"c;i..on 
concern$ng cosmic ?_.a;)-:-;; r-o!..i7- f 1-ax.e pl>s:~r;ir;e~la, ga l ac t i c  
ganqia r&ys, and neu t~o i i  I ' l ux  Ij5.st?:ii:l1--lion by use of a 

--.--. space iia(i.r;a-tion -i-el.escfipce. 
I I~STAi- lkTI  ON I?EQUI BEMENPS 
__-____l___l---- 

3 , t\lsrmal Operating Environment: Equip. I J ~ . : !  ; C S ~ J  I r~i ,e~Lol ,  4 
2. \Ideiuht of Equipment and Supplies (lb.)  90 - ? 

3. Volume of Equipment and Supplies (cu. ft.): Irtiernal .I. .i 

4. CriticaI Dimensions (f . ) &.ht:lesco~e l l e a , c i , ) - - -  

5.  list of Test kpparatus Telescope head, a e c t r o n i c s  and c 
deploj~rient mechani sln,  da ta  d isplay 

6, Average Power Requirements (Itw) .-0.020 

7, Special Thermal Requirements I'Tone except fo? passive i l l  

8 .  Orientation: L&sr.cliar)/ 110 requireinent on ; EquipmentJm 
vehicl_e 

9. Special Navigation Accuracy 2ce1 :~e  ~a-czi,W-li; 

16. Stabi lity and Pointing Accuracy , - 
-- 

1 1 . Orbit Requirements -See below 

12. Gravity Requirements None 

1. Number- of Crew Required One 

2, Skill Categories - 
3. Total Man-hours 

4 ,  ~ - , ~ ~ ~ ~ l ~ ~ ; ~ ~ ]  span Mission d-uration 
3- 5 ,  Experiment Cycles: Duration 1 6. Potential Hazards Ilene I 

I DISCUSS1 O N :  I - 
1. supporting equipment, i n t e r i o r ;  telescope, ex t e r i o r  
8. severa l  different;  inc l ina t ions  so  a t t enua t ion  e f f e c t s  of radia,tion 
- b e l t s  can be  analyzed. 

-xNo crew time w i l l  be required f o r  normal mapping operations. However, f o r  
exmlinat5oii of spec j a l  t a rge t s ,  severa,l. minutes w i l l .  be r e w i r e d  t o  
r eo r i en t  t h e  te lescope* 

205 



EXPERIMENT ANR PtV!'I_iGlk'~tBl4 SLJMIV'\JZ;/:;~,'~' IJR 1.8906 
- - - 

"i lT LE 

SOLAR ?XL;ESCOPE: 
---- ----- 

OBJECT! V E  

I Pr imar y : Inlrest igate t h e  s o l a r  corona and s o l a r  f l a r e s  by si~riul-a-king 
a -Lot81 e c l i p s e  1ait11 a  coronagraph. 

1. Normal Operating Environment: Equip. Exter ior  

2,  Weight sf Equipment and Supplies (Ib.) 100 

3. Volume of Equipment and Supplies (cu. ft,): Internal.--.L?O-____ ; hten2al 

4.  Critical Dimensions (ff . ) Undete~mined - See d.-i.scussioi~ 

5, List of  Test Apparatus Coronagraph of unsnecif i cd  design - 
f i n e  @.dance sun sensor sub -- 

6, Average Power Requirements (kw) 0.025 

7. Special Thermal Requirernents 

8.  Orientation: Laboratoly sun (des i red)  

9. Special Navigation Accuracy A&!k 
10. Stability and Pointing Accuracy, 2 hour emosures  a t  a Uiejzee p r i & ~ -  

accuracy (2 ha l f  -orbi ts ) -% 

11. Orbit Requirements None specif ied 

12. Gravify Requirements W e  

1, Number of  Crew Required One 

2. Skill Categories 

3. Total Man-hours 

4. Chronological Span 

5. Experiment Cycles: Duration 3 ; Iqumber go 

6 ,  Potential Hazards None* 

Dl SCUSSI ON: 

AQ extensive and long -term development period i s  requ-ire3 t o  d e ~ e l o o  a 
w i t a b l e  coronagraph. Considerable red-uction i s  required  i n  ins t rmient  

I 
length before t h e  er-peri.,nent can be consiciered f e a s i b l e  f o r  Lhe proposed 
nianned e a r t h  o r b i t i n g  spece s t a t i o n s .  

++ Performance of t h e  a t t i t u d e  c o n t r o l  system i s  c r i t i c s 1  t o  the successfbl  
accornplis'nment of t h i s  experiment, 

**Use an a i r l o c k  f o r  r e t r i e v a l  of f i lm. 



D<PLRtiiiiCNT AND P;iYPtfGA"T! C-jI'\I SUMi;,rtr"..R"u' LR :I 8906 

N/ISA 1%. : L . ~ . I L . ~  

Lockheed No. 7x1 

Pr &nary : Observe t k c   notions of all i o~ i i z ed  cloud and cleteYl;:line the 
5oniza.tioil processes. 

I .  Normal Operating Environment: Equip.-.-.Late 8: lht. 

2. Weight of Fquipmenf- artd Supplies (Ib.) 9 171~ S: t e l e s c o ~ e  of other e ~ ~ e r i m e n Q  

/ 3. Volume of Equipment and  Supplier ( c u m  ft.): Internal 7 ; External- 

5 .  Lisf sf  Yesf Apparatus Telescope, detector  -  photo^^^ 
e lec t ronics ,  earnera 

6. Average Power Requirements (kw) . - , L L G t ) , L ~ - ~ -  
7. Special Thermal Requirements - -J&hmI; iz~t i  on of te&mp.-  

1 8. Orientation: luboratory ~ A J  ; Equipment 

1 9. Special Navigation Accuracy -lirrnm~, 
,- I 

10. Sfability and Painting 

I h  requirggent 9 1 .  Orbi t  Requirements .--- 
12. Gravity Requirements . None 

MkNPOWER REQUIREMENTS 

1. Number of Crew Required - 
2. Skill Categories 

3. Total Man-hours 

Mission l i f e t ime  1 4. Chronological Span 

1 5. Experiment Cycles: Duration . 975 hour ; Number 30 ( 5  years )  I / 6. Potential Hazards None I 
/ DISCUSSION: 

The NASA suggests t h a t  t h e  observer be  an astronomer because of t h e  
s c i e n t i f i c  importance of t h e  observations and t h e  o r a l  notes. 

-- 
20'7 



N/iS/4 NO. 1.4.3.. 1 

hc!:hercl No,  351 

0&J LC1 i YE ----.- Primary: CorreLnte eelnti .onsilip bc t t~een  spt? c t r a l  ~ * a d i ~ n c e  
and s w f a c e  f e a t u r e s  of  tile e a r t h  

1 . Normal Operating Envi ronrnc-nf: Equip. Ext. ; C: rew-I~lt . - 
2. Weight of Eyuipmenl and Supplies (Ih.) (200 t- 320)* 

3, Volume of Equipment and Supplies (cu. ft.): Inferrral 

4, Critical nirnensions ( f t , )  -Approx. 2' d i a .  x =ong & g i n 2 1  support  8Lcrives 

5. List of Test Apparatus Re f l ec t ive  t e l e s c o p e ,  p k . Q - m m W , e r 1  bolo~geter  o r  
-nj m de tec to r+  ---- 

6. Average Power Requirements ( k ~ )  21Z_______--_- - 

7, Special Thermal Requirements _ O O G  t o  - 5 O 0 C ~ ~ C ~ ~ ~ e r I ~ ~ w a i w a i  

8, Orientation: L x r b o r a f o r y - & / ~  ; Equipment-3- 

9, Special I\icsvigati~n Accur-ucy I- 

10. Stability and Pointing Accuracy .<lOsec. a r c / s e c .  - 

-PA- - P 

1 1 . Orbit Requirements PJ/R 

12. Gravity Requirements Zero-G - 

9. Number of Crew Required 3; 

2, SIciII Categories .- Piiy. Sci .  -- 

3. Total hhun-hours X- 

4. C l~ r sno lo~ ica l  Span 30-90 days 

5. Experiment Cycles: Duration 2 h r s  .--; Number 30-90 

6, Potential Hazards Hone 

DISCUSSION: *Included i n  1.4.1.4 and 1.4.1.10 



Ti FHOTI?':FAP;;?_; 01" 'I'E!;I;2SrI'RUiL SURFAGZS fdiaSk NO, 1.11 -1.2 

b c f c h ~ e d  No. 352. 
- 

C)B*l -- tC"rlVE 
P i z  : To rlc t ec-l fea tu res  not r-evca1i:d by c o l l v e ~ ~ t  ional 

/ 1 .  Nonnal Operating Environment: Equip.  I n t o  .; C rc,\v- 

2.  Weight of Equipment arid Supplies ( ib,)  50 

3. Volume of Equipment und Supplies (cu. ft.,): Internal 0.09 ; External o 

1 5. List o f  Test Apparatus - Cmlera I 
7. Special Ptlermcal Reyut rernents - 

, 8. Orientation: Labolatory 1 ~ 1 ~  

1 9. Special Navigation Accuracy .--.--UB-- 1 10, Sfabilify and Painting Accuracy 10 sec a,rc/sec 

- I 11 . Orbit  Requirements ~ 2 / R  

I Zero-G 12. Gravity Requirements ____- - - 

1. Number of Crew Required 1 

2. Skill Categories ~ h y .  Sci. 

3. Total Man-flours 60-180 

4. Chronological Span - . - ~ E E A ~ Y s  
5. Experimenf Cycles: Duration 2 h r s *  

1 6. Potential Hazards Wane 

The object ives  of t h i s  experiment a r e  accomplished under 
experiments 1.4.1.4 and 1.4.1.10 and other r e l a t ed  experiments. 



__-_ _- ----- - - -- 
y1,Il-E -- - A% N o s  1,4.1_,3 

3 

:.:O:liITOXING OF lilARTIIt S VlTGETkTIOIJ EY IR bclcl~t-ed No, 353 
6 ---------I-- 

-- -------- ------ 
I o'xiECii''E Priuiary: Plant l i f e  and moisture i n  s o i l s  have c?.ifTeri,,~ I ---------- 
5 

i r e f l e c t i v i t y  65 ernissivity 18:l-iich can be detected by I R  

i 

I .  Normal Operd-itig Enui rotxnent: Equip. Ex%, ; Crew. 

2 ,  V\(eightofEquipn~entandSupplies(Ib.) 220% 

3. Volume of Equipment and Supplies (cu. ft.): Internal 10.5 ; External 

4 .  Critical Dimensions (ft.) 18" x 18" x 40: 

5. List of Test Apparatus see 1.4.1.4 

6, Average Power Requi rernei~fs (kw ) .-OA2* - 

7. Special Thermal Requirer Preferably -2o0C t o  - F , O O C  

8.  Orientation: Laboratory- ; Equipment ~ a r t h  

9. Special Navigation Accuracy ,-._I 

10. Stability and Pointing Accuracy *--- 

-- 
1 I . Orbit Requirements 

12. Gravity Requirements 

GNPU~L~ER REQUI REMEN~PS 

/ 1 .  Number of Crew Required - l-xx 

2,  Skill Categories L~L, 

i 3. Total Man-hours 1820 (5  yrs)+'-x. 

4. Chronological Span mission d~ 

5. Experiment Cycles: Duration ; Number 1820 (5  v r s )  

1 6. Potential Hazards None I 

/ D\S(!Jss\ON: * included i n  l . l t . l , l +  
included i n  1 .4  .I.. 10 



NASA No. 1 .4 .1 ,4  

Isc\dized No. 357 

Prinisry : Iviapping of surface s i r u c t u r e s  & ri-1-ative er~iissiiii  t y leirels  I 
--.- P 

LLATl ON REQUIREMENTS 
-----.-- 1 

1 . Nonnal Operol ing Envir-oi~rnent: Equip. Jr-terio:- ; Crew-Interior 

2. Weight of Equipment arid Supplies (lb.)- 220 - 

3. Volume o f  Equipment and Supplies (cu, f ~ ) :  Infernal 10.5 ; Exfemal 

4. Critical Dimensions (ff .) . (see be~od--..+-- 

5. List. of Test Apparatus I R  rece iver ,  recorder,  f i l n  mapazing, power su.r 
CRT d isp3.a~ 

6 ,  Average Power Requirements (kw) 
7, special i.hennol Kequireme;ifs Specia l  cooling - of TR de tec to r  ( i n c l .  

8. Orientation: bboratoly- earth (des i red )  

9. Special Navigation Accuracy 

50. Stability and Pointit~g Accuracy, Platfornl s t a b i l i t 3 ~  not  c r i t i c a l ,  1 dei-,ree 
~ 2 o i n t i n g  ~ c c u r a c y  desire-. -- 

11. Orbit Requirements d r e f e r a b l ~  high rinclinatioli f o r  m 

f 2. Gravity Requirements None ------l 
1. Number of  Crew Required inel* in 1*4*1*10 

2, Ski 11 Categories Phy . Sci . Experimenter 

3, Total Man-hours i n c l .  i n  1.4.1.10 

4. C12ronologicaf S p n  Mission l i f e t ime  

5. Experiment Cycles: Duration Con%. 

6, Potential I-lcazards None 

DI seuss! on: 

4.. r ece ive r ,  1 .5  x 1 . 5  x 1; recorder,  1 .5  x 2 x 1.5; 
f i l m  magazine, 1. x 1.5 x 1; power supply 1.5 x 1 x .5; 
CRO d i sp lay  .5 x .5 x 1. 

9. loca t ion  correla,i;ion w i l l  be rnadc nos t  p rec i se ly  with coincjderlt 
photogra,phic laapping and pos i t ion  recogni t ion ,  



EXt;'FRltbjtl:i-aT AI.iD j.!~i~i_fC/+TIOEi.f SIJ/dM/jiTf 1,Ij 10g06 
_ _ ----I __ .----_I--- - -- -- - -------- - & ["%:;/jt -- 

n$l;'iiiiXGD -UV SI'ECYPL~L EPIIrCTA??CE NASA h a ~ .  1 . 4 . l . 5  -.----- 
i L~ci:hscd t40. 362 
Z "-- - -- -- - -- - - - -- ----- T -- - -- ----- ---- 
a:] J EGTE VC 
__----------= primary: Qota i n  preciae  ~ n e a  su:-einents o.C sol-ar spc c t ra l  

emittarice Jn i?le .IW Gc UV regions 

Secondary: Check, v a l i d i t y  o f  d a t a  obLailied with e a r t h  based 
equipnie n t  

I. N ~ r n ~ c i l  Operating Environment: E q ~ ~ i p , I n t  8~ EX$ + ; Cre 

2, Weight- of Equipmenf and Supplies (lb ,) 150 

3. Volume el  Equipirtent and Supplies (cu. ) Internal.--. 8 
. 4, Critical Dinlensions (fS.) -&22,e,~--..-- 

5, ~ i ~ f  of Test AppUmtuS TI? s ~ ~ c t r o m e t e ~ ~ ~  UV spectronleter, autoi!iatic spect-r 

-.--&naw,er , & dnt a reco3Aer ------ 
I. Average trower Requil-sments (kw) - 0, 5 -- 

I 7.  Special Thermal Requirements .R/L---..--- -- 
8. Orientation: h b o m t o r y _ E 1 !  ; Equipment s o l a r  

/ 9. Special Idavigation Accuracy N/R 

/ 10. Stobil i iy and Pointing Accurocy . kO.l" 1 " / ~ r  -- 
up 

11 . Orbit- Requirements 

12, CGravity Requirernenfs -AT,/R 

1 2. Skill Categories ~ h y s .  Sc i .  --- 

1 3. Total Man-hours 1.82 5 

1 4. Chronological Span 5 years 

/ 5. Experiment Cycles: Dvrafion 9 4 d a ~ s  ; Nurnhor 20 I 1 6. Potential I-iazardr &ne . I 
I 01 SCUSSl ON: 

Solar  r a d i a t i o n  amplitude w i l l  be measured using I R  and W spectrometers 
with mul t ip le  narrow band sensing heads e,d justed t o  ci irferent  wavelengths, 
Tne I R  s p e c t r m  frorn 0.8 t o  400 lnicrons w i l l  be analyzed. The TW speclrum 
frcrn 150 t o  4000 angstrom uni.ts 1~il.1. be analyzed, l i f t e r  the  s o l a r  enel.ysis 
i s  complete, t h i s  experimentcarl  be extended t o  s2,ar u2alys is .  



TITLE --- E-4ASA Nu. 1.4.2.7 
P,llZ,Jm 8: MZCKOi?k.VE GCQSC.II'TiClr: I'iATI'PNC; CiZPJBILj-TY 

k,lli~I.:!~e~d f40. 360 

I Primary: Establish refleci;ivi.ty m q s  of ear th  surface - land. masses. 1 

- p LLATION REQUIREMENTS 
4 .- 

I n t o  & Ext . I .  Normal Operating Ensimnrnent: Equip.- ; Crew I n t e r i o r  

2. Wuight  o f  Equipment and Si~ppf ies (Ib. )- 480 

2 3. Volume of Equipment and Supplies (cue ft.); Infen~al.__ 

4. Critical Dirnensioi~s ( f t - )  -- Ant, 1 dimelision 20-30 f t .  -- ---- 
5. List of Test Apparatus C I b l  & pulsed radars  - 3 -- - 

8. Orienfct t iot~:  Laboratory - 
9. Special Navigation Accuracy 

10. S~obi l i tyondPoin l ingAccurncy .  lo 

1 1 . Oibit Requiremorifs ----- See discussion 

I .  Number of Crew Required ___ 

2, Skill Categor ies  Phys . Sci  . ( radar  operator)  

3, Total  Man-hours 

4, Chronological  Span 21  wks. 

5. Experiment Cycles: Duration '7 wks. 

6, Potent ial  Hazards None 

Dl SCUSSI ON: 
Determine near t angen t i a l  & normal r e f l e c t i v i t y  of  e a r t h  land 

r faces  . Measure r e f l e c t ed  pu.lsed emission response both 
ngen t ia l  & normal. C.W, response no~zna,l only usillg 2 antennas 

with maximum possible isoladcion. Iileasurements of received 
r e tu rn  t o  inclu.de both anpli tude and phase dis t r i l ru t ion.  On 
boar6 cor re la t ion  used t o  reduce data for  tr8:nsmission t o  
e a r t h  A polar  o rb i t  8.t an a l t i t u d e  t h a t  provides a small 
deviat ion from exa.ct1-y repeating s e t s  of passes w i l l  allow a, 
con~plete e a r t h  survey i n  a few ~ ~ e e l r s .  



bIASA No ,  l .k.1.8 

t~c i chsed  i ' h ,  361 
------ --A 

Primary : Ikasu.re spec t r a l  response of various p11otographj.c 
ernu.lsions Prom I R  i,hru Gmma 

Secondary : Develop improved pbot ographic emulsions 

1 2. Wciglit of Equipment and Supplies (lb.) 300 l b s  

1 3. Volume of Equipment and Supplies (cu. fi..): I n t e m u l i L  ; External 

4. Critical Dimensions (ft .)  - ---- 

5 .  Lisf o f  Test Appa Various spec-tronieters , spec 

1 6. Average Power Requirements (kw) 0 5 I 
7. Special Thermal Requlrernenfs N/R 

8 ,  Orieiitsltioti: Laboratory N/R 

9, Special Navigation Accumcy N/R 

Jr 0.1' 1°/hr 10. Stability and Pointing Accuracy .--- -- 

I I .  Orhi t  Requirements N/R 

12. Gravity Requi rernents 
- 

1. Number of Crew Required -1 (4 h rs /d -a~)  

2. Skill Categories Pliys. Sc i en t i s t  - 
3. Total Man-hours 1400 

4. Chmnalogical Span 1 yr .  

5. Experiment Cycler: Dumtion l da,Y 

6, Potential Hazards 

Solar  r a a i a t i on  t l i l l  be broken up i n t o  several  t~avelengths 
bands by spectrometers and. appl ied  t o  various photographic 
emu.lsions fo r  sel.ected o r t ions  of the  spectrum, Ble spec- 
trum from 150 t o  11 x l t re  angstrom un i t s  $:ill be u t i l i z e d .  
Each emulsion smnple wj ll be exposed, processed, and analyzed 
on-boa,rd the  space s t a t i on ,  

214 



IqASP, No, 3 , 4 , ~ , 9  

L-ockhsed b?a. 3& 

z u u l t  ip1.e nci..rrow band fi1.t e r s  . 
Secol~dayy: Determine feasibi1. i ty 03 u-siiig racE&ion holes i n  

ea r th  s  atmosphere 
pp----.-pp "-- --.- 

[\4STP\LIA'PI ON REQiif ------- REi-xAEIAIS 

I ,  Normal Operating Ensi ronrnent : Equip. 1 n t  , I * 6 rew - -ppf  

2. Weight of Equipment and Supplies (lb.) 200 

1 3. Volume of Equipment and Supplies (cu. ft.): Inlemol-- l!% ; Extcrnal 

5, bist of ~ ~ ~ f -  ),pprcrtlls Tracking perisco3?_c, I R  sensor, opticaal  sensou, 
W sensor, film processor, vaTious f i  

6. Average Power Reqviremenfs (kw) 065 - 
N/N 7, Special Thermal Requlrements 

8. Orientation: Labordory 

9. Special Navigation Accbiracy 

90. Stability and Painting Accuracy 

19. Ohit  Requirements, N/R 

I 12. Gravity Requirements N N  

I .  Number of Crew Required, 2 

2, Skill Categories -___ Pfiy, Sc i ,  

3. Total Man-hours 2030 -. 

4,  Chronological Span 

5.  Experiment Cycles: Duration 

I 6 .  Potential Hazards 

DISCUSSION: 

Expesinental i~isres t igat ion t o  increase mml s kno'i.rl.edge of the  ea r th  
and i t s  atmosphere. me experiraent c o m i s t s  of th ree  sensors (IR, 
v i sua l ,  W )  designed t o  record t h e  r e f l ec t i ve  and emitted rad ia t ion  
i n  se lected narrotr spec t r a l  bmds between U11 and I R  regions, The 
sensor eq_uip;rient 'trill be capable of genere,tj-ng a pic6ora.S. represen- 
t a t i o n  of t he  s p a t i a l  va r ia t ions  i n  the rc f lec t jve  01- e r ~ i t t e d  
rad ia t ion  from prcviomly chosen t e s t  si tes  on ear<,flls swface, 

- - 
23.5 



--- -- I TITLE 
f c: 
i 3 ---- 

I 
1 J 

GI OSKill'H 1 C STU71 IE S 3je 

----.--- 

Pristiary: Obtain de ta , i led  knotrledge of  p h y s i c a l  and cu.lt.ura,l 
enviromnent , 

Secontlary: Eval.uatiolis of  l and  use,  s u r f a c e  roughness,  d i s t r2 .but ione l  
f a c t o r s  of water ,  -\regetation, e t c .  

I n t e r i o r  Opercrtirrg Environment: %quip.-___-_____--; Crew : [nter ior  - 

2. Weiglit of  Equipment and Supplier (Ib.) 320 - --- i 
3, Volurne oi Equipment and Supplies (cu, ft.): I ~ ~ l e m a !  5 . ; External 0 

4, CrIticul Dir~~ensions (r'f.. ) See atta.cl .~ed slieet -- 

5. List sf Test Apparatus See a t t ached  shee t  

6, Averac~e Power Kequirernents (kw) ' 3 0 0  
InCerior a tmosphe~e  temperakuxe 7. Special Thermal Requirements --- 

8. Orientation: Loboratory - Rarth 

9. Special Navigation Accuracy -___ 
M ~ W ~ ~ U T I I  ob t a inab le  - -- -----A 
- 0 1  degree/second; .01 t o  .03 dec. 10, Stabi lity and Painting Accuracy A____- 

1 1 . Orbit ~~~~i reme,,ts P r e f e r a b l y  h igh  inelf inat  ison f o r  u~a>;im~ur? 

12. Gravity Reqc~i rements None 

---- 
G 

' 3  

IVVaNPQWEK REQUI REMFNTS .-.-- 

I .  Number of Crew Required 6 ii L-: 
2, Skill  Categories 

3. Totul Man-hours - 
Mission l i f e t i m e  4, Chronological Span 

Cont , 5. Experiment Cycles: Duration ; Nurn be 1' ---:- 
6 ,  Potential Hazards Nor! e 

DISCUSS1 ON: 

d f i lnl  p rocess ing  v i l l  r e q u i r e  p r e c i s e  l i q u i d  tempera ta re  
col i t r*sl .  9. 1000-2000 ' p o s i t  i on  accuracy obiailiri?.l.e with ground 
ranging tec!iniques and co~~,?- lcr  updat ing of  s tored  ephemeris d n t a  
w i l l  be adequate f o r  a la rge  number of  t h e  photographic applications. 
Addi t iona l  1)enef'its s i l l  be r e a l i z e d  by eacl? f ' u r t i i ~ r  ilici-east iri 

nav iga t ion  a c c u r w y  . 
NOTE: A l l  e a r t h  or ' icx~ted y,kiotographic: and Ili 01p1~3ica1,ion m a n h o ~ r s  a r e  
includecl i n  t h i s  descv ip t  ion ,  Fibn process ing  equipriicnt (on-board) and 
f ibfl q u a n t i t i e s  a r e  not illclucled i n  t h e  w t . , v o l .  , and potler rc<-u i rc  uients . 





~C~fieed Nu, 355 

Primary: To ob ta in  ~ i c r o ~ q a v c  erI~: '~ssivity map of eart.il land lrlasse s 

I 1. Norn~ol Operating Environment: Equip. 4 & Ext.  ; Crew 

2. Weight of Equipment and Supplies (lb.) 220 

3. Volume of Equipment and Supplies (cu, ft.): inten~al- l . 5  ; External 

4. Critical Dimensions (ft.) . 
5, List of Tesf Apparatus Microwave radiomet,er 14-18 gc. 2-3 fi. d i a .  ant a 1 
6, Average Power Requirements (kw) . l 5  
7, Special Thermal Requil-ements - N/R 
8. Orientation: Laboratory N/R ; Equipment Ear th  

9. Special Navigation Accuracy - -? 1 10. Sfability and Pointing Accuracy. -I -------- 
'I 1. Orbit Reqvi rements See d iscuss ion 

12. Gravity Requirements N/R 

1. Number of Crew Required 3 

2, Skill  Categories Phy. Sci .  

1 3. lolal Man-hours 5 50 

4. Chronological Span 

5. Experiment Cycles: Duration 

6, Potential Hazards None 

I DISCUSSION: 
Determine ernrissivity of ear th  land nlasse s a t  a frequency below water 
vapor & oxygen absorpt ion  bands yet  high enou& t o  avoid h igh  usage 
frequencies and t o  ob ta in  rninimxm beamwidth f o r  given antenna s i z e .  
A po la r  c r b i t  a t  an a l t i t u d e  t h a t  provides a small deviation fl-orn 
e x a c t l y  repeat ing  s e t s  of passes f o r  each day  11j 1-1 a l l  017 8. car,~plete 
e a r t h  survey i n  a Yew weeks, With s u f f i c i e n t  m t e n n a  isolatj .on, 
t h i s  experiment can be coliducted simultarleously with 1.11 .le '7 



"T l'r CE -- 
CARTOZllUIN uckl-reed 140. 356 

----- - - -- .------A"- 

O[?JECTIVE --------" 
Pri~nary: Mapping on scale  of at l e a s t  l : l , O O O , C ~ O O .  f o r  e n t i r e  earth 

I Secondary: Bctai-led nlapping for  specicil s i t e s  - recurrent  observations 
over s a l e  areas will. give dynamic I, - -- 

I E.IPYI'.,~~JATI ON R E Q U I I ~ E M E N I  s ----- t - 
1 1. Normal Operating Environment: Equip. Interior-- ; 4: rew-l:nter ior 

2. Wei CJII~. of Equipment and Supplies (1b.)- 320* -- 

3. Volume of Equipment and Supplies (cu. ft.): Internal 5.5" ; k t e r n a  

4. Critical Dimensions (R.)  See 1-4=1.10 

I 5. List of 'resf. kppur.atus See 1.4.1.10 - 

- 

6. Avemge Power Requirements (kw) .300* 

7 ,  Special ThePmal Requirements I n t e r i o r  -- atmosphere temperature control  i s  -.4 ad 

8. Orientation: laboratory-Earth (des i red)  ; Equipment Earth (ren,uirei i) .  

9, Special Navigoiion Accuracy -l@a-irnum obtainable (see 1 *k21, 10) 

10. Stabi [ i f y  and Pointing Accurc~cy . O 1  deg./second; . 0 l  t o  .03 deg. 

1 1 ,  Orbif Recjil~r.emanf.s Preferably - high ----- incl-ination f o r  maximum eart11-coverage '4 
Kone 12. Gravity Requirements - 

1. Number of Crew Required _i"C1-* in 1*4*1.*10 ----I 
2. Ski 11 Categories Phys . Sci . Experimenter I 
3. Total Man-hours I .  i n  1 0  

4, C h n n s l s g i c a l  Span , Mission l i fe t ime  

5. b p e r i m e n t  Cycles: Duration continuous ____; Number- - 
6, Potential Hazards None 

Spec ia l i s t s  i n  p h o t o g r m e t r y  and photo-interpretat ion,  preferably  geo- 
graphers-cartographers, a r e  preferred.  
7. may require specia l  l i q u i d  bath temperature control  f o r  photo 
graphic chemicals 
*included i n  1,4,1,10 



I Primary : Improve Zmo'c~!leclge of shape of Lhe ea r th  . ! 
Se conda,ry : I*iiap r e c t  i f  ic&t  ion 

11IC . 1. Normal Operating Environ:nent: Equip 

2. Weighf of Equipment and Supplies (ib.) 40 -- 
2 3. Volume o f  Equipment and Supplies (cu. fk.); Infernal______ ; b t e l  

4. Critical Dimensio~s (R.) -- --- 

5 .  List of yest ~~~~~~~t~~ D ig i t a l  compu:ter program, - camera, - t e  

-- - -  
6. Average Power Requirements (kw) 0 - 5  __ 

7, Special 'Thermal Requirements Near room t 

8. Orientation: Laboratory 'IR 
9. Special Navigation Accuracy - Thousands of f e e t  ----- 

1 10. Stobi lity and Pointing Accuracy . Se~e ra -1  seconds of a x ~  4 -- - 
1 1 , Brbi t Requiremenfs High i nc l i na t i on  preferred 

12. Gravity Requirements ____ Not c r i t  i e a l  --- ---I 
AGNPOWER REQUIREMENTS 1 --- 

I 1. Number of Crew Required I- - 

2, Skill Categories ~ h y .  Sci .  -- 
3, Total Man-hours 3000 (5 ~rs,) 

4. Chronological Span Mission dura.tion 

0 ,5  h r  5. Lpcriment Cycles: IPuraPioii - 
( 6. Potential Hazards None 

-- P 

Dl SCUSSI ON: 

Procedure depends on information received frorn ground t racking network. 



EXPERllt lkNT AND APffLICk%iON SUlt~iiiil.AARY LR 1-8906 

"TI'l-E IlE'ERi! tIilA'I'1 a7 OF COMPi)STT-iO't P4II 1378TGE3CI'TCOi\T /q,fiSA No* 1,4 .I 

OF ROCK TYPES FRO!4 I Nl'17J\JIED SS'IOIJ UqJLGEIIY Eocl,hazcJ No, 363 

Pri111ai-y: 14ap the d is t r l .hut ion of roc!; mrzteria,l. h.avi11.g sii:lil.av 
physical  mi.neralogical o:r chemi. ca,l d~a.raci;cr i s  t i c  s , 

I NSTALEATl - ON REQUIIZEWiEN'TS -- 
I n t  . 1 . Normal Operatirsg Environment: Equip. .-p -- ; Grew 

2. Weight of Equipment and Supplies (lb.) 220* 

10  5% 3. Volume of Equipment and Slrpplies (CLI.  ff*): Internal * ; Extel-nc~l 

4. Critical Dimensions (R. )  see 1 * 4 e 1 * 4  

5, List of Pest Apparatus IH rece iver ,  recorder,  f i lm magazine, potrer 

supply CRT d isplay 

6. a v e r a g e  Power R ~ q u i  rements (kw) 4 
7. Special Themla/ Reqviremenf-s Special  coolinff of LR detector* 4 
8. 6rierl t~fior-t :  L~borator>l, 

9. Special Navigation Accuracy 1000-2000 

7 0. Stability and Pointing /!ccuracy Platform s t a b i l i t y  not cr i t i .ca1;  1 degree 
pointing accuracy des i red.  - 

11. Orbi t  Requirements Preferaabl?r high i n c G  

12. Gravi ty Requirements N/R 

ti4ANPBWEK REQUIREMENTS I 
1. Number of Crew Required 

2, Skill Categories ~hy. Sci .  ~ x p .  

3. Total Man-hours 60-~lc 

4. Chmnoiogiccrl Span 60 days 

5. Experiment Cycles: Duration 

6. Potential Hazards None 

DISCUSSION: 

Only large  scale  anomalies w i l l  be of r e a l  value i.n mineral detect ion.  
Spectra l  niaps w i  11 be of g rea t  academi-c but l i t t l e  econornic xralue sj-nce 
depth detect ions  a re  not yet  within the s t a t e  of the  art and masking 
presents  great  problems. 
* included i n  1 ,4  '1.4 
**included i n  1,4.1,10 



Primayy: Obtain lunar surface maps using nan-o.i,l baiid sensors,  
Secondbry: Locate and Cefiile areas of unusual electromagnetic rad ia t ion .  

C r e w  In%, 1. Norrnal Operating Er\vironn?ent: E q i ~ i p ~ ~ ~ & . - i t _ ~ - -  t 

2. Weight o f  Equipment and Supplies (I!>.) 800 

3. Volume of Equipment and Supplies (cu. ff  .): lnferna 

4, Critical Dimensions (ft.) 

5. List af Test Apparotus 
periscope. - 

6, Average Power Requirements ( k ~ )  2% 0 

7. Special Thermal Requirements >/R 

I 8. Orientation: Loboratory J,/R ;Equipment 
+ 1 N.M. Al t i tude 4- 0 . 1 . O  Cele s t i a l  9. Special Navigafion Accuracy .--- 

10. Stability and Pointing Accuracy.  I S C C e  Of arc 
mo% LQL 

I 1 . Orbit Rcqui renients IV/R 

12. Gravity Requirements N/R 

MNPOVVEP, REQUi REMENTS -- 
2 (2 lir/day) I .  Number of Crew Required -- 

/ 2. Skill Categories Phy. Sci .  

1 3. Total Man-hours 730 

4. Cl~ronalogical  Span , 2 years 

5. Experiment Cycles: Duration 10 min. ; Number 

6, Potential Hazards None 

DISCUSS1 ON: 
Experinental  inves t iga t ion  t o  increase man's knowledge of the  moon 
and cievelop space mul t i spec t ra l  sensing techniques . Tracking pe r i -  
scope and microwave antenna w i l l  be used t o  map the  lunar surface 
using narroi? I?a,nd f i l t e r s  i n  tne  microwave, I H ,  alic? W spectrwcs) 
photo imaging and electror-iic recording techniqv.es \:ill 'ne u.?,ilizec?, 



p 
t 2 D<FFRIMENI A N D  AP%l,iGATt ON f &lii"rMi?ii:Y LR 18906 

NASA i.40, a.h.2.3.: 
L~ckheed No. 366 

--- -- J 
QBJ EC:Y I VE ------ 

Prima,ry: Obtain big11 reso3 u t ion  photo maps of the luna,?- stwfece 

Sz condary : Develop iri~~voved. lunar niapping tech115 que s and photo irnat~e 
colnpensation methods. 

I .  Normal Operating Envi 

2. Weight of Equipment and Supplies (Ib. ) 
3. Volume of Equipn.lent and Supplies (cu, f f . ) ;  ; f%fernal. 

4,  Criticul Dimel2sisns (ft.) I___ 

5. List of Pest kpparai-us 
e quip~nent --. 

6 .  Aveiwge Power Require1 

7.  Special Thermal Reqvlrements 

8. Orientation: Laboratory N/R 

9. Special Nnvigcition Accuracy --. - 
10. Stahiliiy ond Poiliting Accuracy, 

r a t e  motion --- I 11. Orbit Requirements _- N/R ------- - .-I 
12. Gravity Requirements IJ/R - A 

I 1. Number of Crew Required -2 (2  hr/day) -- I 
1 2. Skill Categories ~ h y s  , Sc i en t i s t  ------I 

3, Total Man-hours 730 -- 

4. \3hmnological Span 2 y r s .  ---I --I 

1 5. Experiment Cycler: Duration 10 min ; Number 500 I 
6, Potential Hazards None 

Experiment a 1  invest igat ion t o  increase man' s knowledge of t he  nloon 
and develop space photography techniques. A t racking telescope wi1.l 
be used t o  take  photograplis of ?.he l a n ~ r  surface using various optical. 
ga in  fac to rs .  Both photographic f ih irilaging and e lec t ron ic  r e  cording 
techniques \,?ill be u t i l i z e d ,  



- --- 
TI*] (-E ----.-- AS/!, No, I .!I e 3 o J i  

Sl'iJJIY 01;' PJ-iiTQ;'i'idil' ii:qD S!L?IF:LLITT SUl'G'ACE 
Ff')'O?)E!?PI CS acici~ced No .  35l1 

..,.----- -------pa- --- 
OBJ LGIIVE _ __-- --. 

Priina,ry : Determine the  nntu:re of s o i l  f a i l u r e  due t o  conlpre ssure  
s t r e s s  i n  a zero-?; envlronneni ,  

F3econciar:r: Determine e f f e c t  of 1;lateu distri . ' l-ution i n  tlie s o i l  
specimexs r t f te r  lcl-i.gthy expas1J.x t o  lo:.? g r a v i t a t i o n a l  f i e l d s .  

I 1. Normal Operating Envi ronnient: Equip.  Tnter ior  --- ; crew I ~ ~ t e r i o r  - -4 
1 2. Weight of Equipment and Supplies (ib.)- 400 1 

i 1 3. Volume of Equipment and Supplies (cu. it .):  {ntcinal 6 5  - ; External_ None 

1 4 .  Critical Dimensions (it .)-- W00e -- 

I 6. Average Power Requiremenis (Im) - 0.05 --- -- I 
i: 

I None 7.  Special l'herrnai Requirements __--_____ -- I 

5. List of Test ,A,pparatus Steel  /g lass  conta iner  ( c u b i c a l ) ,  phatograpi-~ic -- - 
equiprflen'~ with sho_rt f o c a l  l e n g t h ,  supplcgentary 1 . i g h t i n h  hydrau.lic 

Orientation: ~ ~ ~ b ~ ~ ~ t ~ ~ -  NO requirement - EquipmenQo requirement 
- I  -- 1 1 9. Special Navigation Accuracy L T o  requirelfl-nt 1 

10, Sfah; lily und Pointing /!ccuiocy _.$L point ing  accuracy ---- rcquj rea~ents ;  vehic le  I 
a cce le ra t ions  uiust be niinirnized f o r  shor t  per iods .  ---- 1 

1 1 . Orbit Requirements No-ceauirement 

12. Gravity Requirementr M U S ~  be zero; d a t a  h t  1/6 g ( l i ~ n a r )  ~ o u l d  --- also be 

use fu l .  

W N P W E R  - REQUI REMEN'TS - 
1 .  Number of Crew Required 1 -- --- 

I 2, Skill  Categories Phy. Sci .  Experimenter ---I 1 3. Total Man-hours 7 5 - 
4. Chronological Span 100 --- days 

1/2 h r .  5. Experiment Cycles: Duration -; Number___ .  100 - 

1 6. Potential Hazards None - I 
nr scussr O N :  -- 

Cmera  included i n  o the r  expericients. 



E(pSI;I /S;FNT A N D  /IPPI_E(I:A?^I ON St f  MMI$%RY SF< I 8906 

Prima.ry: . Stud.y the a c t i o n  of liquids u l ~ d e r  zero and pa.rti.81 gravity 
i-ncludi ng c a p i l l a r y  effects and surface tensions. I 

I Secocdary: Study t h e  e f f e c t s  o f  zero ancl p a r t i a l  giqavitry f o r  wetti i ig I 
and non-\.!ett i n g  l i q u i  d/cont aincr co~l i l~ ina t ions  , 

----- A 

1 NSTA Ll,cr\Tj ON REQIII REMENTS p-.,-.--..___--__l_p - 
I n t  . I 1. Normal Operaiing Environment: Equip. ; C r e w  I n t .  

2. \Vsight of Equipment and Supplies (Ib.) 7 5 --- 
3. Vs lun~e  of Equiprnent and Sitpplies (cu. ft ,); Internal 3 

4,  Critical Dirr~ensiens (f+ .) --- 
Various c a p i l l a r y  t u b e s ,  v e s s e l s ,  p l u s  pla 5. List of Test Appisratus .--- 

&quiprnent, viewing l e r ~ s e s  , etc, --- 
6. Average Power Requirerner~ts (kw) 

7. Special Thermal Requlrernents 

8. Orientation: Inbsrafor-y--- 

9. Special Navigation Accumcy N/J ------I 
10. Stability and Pointing A c c u r a c y  N/R -----I 
I 1 , Orbit Requirements IT /R 

12, Gravity Requirements Zero -- and P a r t i a l  G 

1. Number of  Crew Required -* 
2 ,  tjklll Categories --- Phy. Sci.. 

224 -336 3. Total Man-hours -- 
4-6 wks . 4. Cl~mns l sg ica l  Span -- - 

5. Experiment Cycles: Dumfion 4 h r s .  ; Number 

6, Potential Hazards None, u n l e s s  fluids a r e  i 



EXHJFlll tdtl"N7 AND APPLt CAT! ON Sllh4iikiARY 

b4hSA No.  1 -5 -2 
i ~ c k h e e d  No. 1/03 

a : De tern:.ir2e the  mc.chaziics of' llect t r n n s f i ? r  ur,dev zei-G 
g r a v i t y .  

1. Normal Operating Envi ronn?ent: Equip. Int, . .; C rev{- 

2CO 2 ,  Weight of Equipmet  ancl Supplies (113 ) 
3. \folurna of Equipwent and  Supplies (cu. Pi,): internal 3 ; h i e r n a l  0 

5. List of Test AFpOrafus E l e c ,  hea t  source I c sn ta ine r s  fo, 
thermocoupl~s  , pi:oio[<ral~hFc equipment . ---------- 

I 6. Average Power Requirements (kw) - .1 I 
1 7 ,  Special wrl,emal Requiiemencr Per iodic  - t e ~ e r i i t u r e  s t a b i l i z a t i o n .  I 
( 8, Orientation: Laboratory- N/R - - I  

Eq~iprnenf - A / !  
N/R 9.  Special  Nuvisation Accuracy --_ -- 

10. Stability and  Pointing kccuracy  ., N/R 

--- 
1 1 . Orbi t  Reqnirernents 2%'~ --- 

12, Gravity Requirements Ze~o-G 

/ MANPOWER REQUIREMENTS 

I .  NumberofCrew Required 2 

2, Skill Categories ~ h y  . Sci . 
3. Total Man-hours 

4. Chronological Span 4-6 vks.  

5. Experiment Cycles: Duration 4 h r s .  ; Number - 28 -&2 

6, Potential Hazards None 

/ DISCUSSION: 



EXPERIMEP4T A N D  APPliCAf lQN S!.JMPt44l3Y 18906 

-- -- .. - -.- - - -- --..---SF* . Z -L . -. ..-- J 
8 B , I  ECWt VE - 

~ > ~ i  ra,,y7 , = !Po deteriiliae the ~xbaorpI;i.oil clr. ractei?is"Lic:; o f  gases i.11 

liq.iii-ds :rt 72e:-o-g f o r  u:;e i n  t h e  ii!esi.gli of :l.i.fe s~lpport .  
:;;;z+;:ny]s 

r .  ::,~di:;-q~-~i!~::?-m Increa,si;-: t21.3 .k,?ciiyL(>:!.oz;~ ill ti3.i:: :+!::-2., 

I 
I 

. I  . I 

I 1. Normal Opeirlti~ig Envimnraeni: Eq i i i ? .  ir ,-. --- ; C 4 I n t  . -...- -.A i 

- 

'I I .  Orbit Requirements N /R 4 
12. Gravity Requirements zero  g 

1. Number of Crew Required 1 

2, Skill Categories ~ h y .  S c i .  

LO9 2. Weight of Equipment and  Supplies (Ib.) 2 ------I 
3. Volume of  Equipment and S u p p i i ~  , ;t;i;, ii .): Irttcrntf 7 ; Cj:femaI o -4 

1..8 x 1.5 x l-.!i- 4 ,  Cr1i;:.:il~i Dimensions (ff - - -___-__-- . . - - - - . . - - . - - - . .__.-- . -_- . I__-----~~~ 

Ta,??k 3,s s~ril'.;l_y, g3.s ar~ .?~ lyznr  cer:i,:.re., y?'-;3 S 5 .  List of ?'::si Appara t~i~  .p-.-.--__.._----- - .- _ EG2r 7 1- I LL;L,c ,:-, ,: ,> . I .v - -. ~ ~ ~ d . ~ ~ Z i ; ~ O I '  slid TC+~~r~?eX'  . ll_l-_l_----_.-..^- ^ 
'1 

0.210 6 .  Average Power ftequiremenis (Itw) ____ -. I I 

7, Special Thermal Requirements II/R --- 

8. Orientation: l a b o r a t o r y N / R - - -  ; Equipment - - -  
9. Special Navigation Accuracy -2&.-- 

10. Si-abi l i ty and Pointing Accuracy . N/R -- 

3. Total Man-hours 

4. Chronological Span 

5. Experiment Cycles: Dura t ion  

1 6. Potential Hazards None 

I DISCUSSION: - 
This  experiment w i l l  provide informat ion  f o r  use i n  l i f e  support  
systems.  The mou.nt o f  gases ,  CO , O2 ' t h a t  can be absorbed by \laJcer 
would be measured. Inclui l id  voul? be t h e  abso rp t ion  r a t c  and gas 
d i s t r i b u t i o n .  Poss ib l e  use of  the t e s t  s e t - u p  o f  experiment 1.5.3.5 
( s t a t i c  and motion t e s t s  of the i n t e r f a c e  phenomena) . 



1 I!' L ' ~  ?JEjqFTyy ~ ~ t ~ ~ i l ~  1.3; s LI;QuID 
8 L l j . ~ z  C R l T I a L  R~:;:~~: cgl~heed i".fo, 4 05 

- - - - - - - -- . . . . - - -.- 
$ [--];?*jy--;,[\',/E 

. . . -" . 

; : To di:terfil:irle t,j.:c; 8.ei.isii;y of' f l ~ i d s  j.n JC]le ~ ~ : i t  j.cn.! ~?;:isii, 
i 

i 

c- s I n J ~  . [.-j:;~rnla! opc,-c::ing Ertuir~,~!i?i'.j?f: tquip a ____ ---- ; c rev,/. Int . -I 
ao 

" , Vi:'gight of L i ~ i : ~ ~ f ~ ~ e r ~ t  nnd Suupfies (It:,,) - --- 
'\/oiume r ,  rc,ulprnent and Supjiiies ( c u ,  f i  .): Internal- 2.6 

4. rri'rical Plrncn~ion~ (ft. ) L7-i>2Li. ------- 

Po~:er  Suppliz:; 
----- - - -- - -- 

6 ,  Average Fcvier Requirerncrrts (kiv) 0. I l15_ - . ----- 
7.  Speciul Thema! Requirements YI/R -- 

8, Orientation; I-aboratory - / ; Equlprner~i - 

9. Special Novigoiion Accuracy - N/R -- 

10. Stabiiity and Pointing Accuracy . N/R ---- I 
1 1 . Orbit Requi remenis 11 /I?. -- 

7xro-G 12. Gravity Requirements 

1.  Nurnber of Crew Required L F3 
-- 

Phy. Sc i .  
L!: 

2, Skill Categories -- 

3. Total Mian-hours 84 -- --- 
4. Chr~no lo~ i ca l  Span 6 months -- 

7 hours  1 5. Experiment Cycler: Duration -__ ; Number 12 -- 

6, Potential Hazards - None - 

DISCUSSION: -- 

By conducting t h e  experiments  t o  de te rmine  the  fluid d e n s i t i e s  
a t  t h e  c r i t i c a l  r eg ion  i n  ze ro -g ,  t h e  g r a v i t y  d e p ~ n d e n t  h y d r o s t s t i c  
p re s su re  i s  e l jmina ted  and a t r u e  c r i t i c a l  cond i t i on  can be a t t h l n e d .  



Ti'! LE 
STATIC AIJD lilOTiO?J TESTS OF lTFEI?F'ACE 

NASA No.  1 . 5 . 1 . 5  
[scfcheeni Na. 406 

Yrinary : To measure i n t e r f a c e  phcno~ne~la ui-idur zero-g 

I n t  . 'I . Mornxi1 Bpercrtir~g Environri~ent: Equip. _ _ _ _ - - -  ; Crew Ent ,  

2. Weight of Equipment and Supplies (Ih.) 21-3 

3. Volume of Equipment m d  Suppiies (cu, R.): I nterncrl-g&- ; Ext 

4. Critical Dimensions (Fi . )  ----- 

5. List of Test Apparatus Tank module, pre ssu.re & temp. recorders ,  --I 
canera orientation s y s t e ~ ,  

C ,320 6,  Average Power Requirement: ( 1 ,~ )  ------- -- 
w e n t ~  7,  Special Thermctl Reyuir., H/R 

8.  Orientation: Laboratory- N/R ; Equipment 

9.  Special N a v i g ~ f  ion P\ccuracy N/R 
N /R 10. Stclji lity and Pcjii>tii!g Accuracy 

I 1  . Oibit Requirements - N /R 
7xro-G 12. Gravity kequi rernenfs 

1. N t ~ n - l i j l i  o f  Crew Required 1 -- 
2, Skill Categories phy. Sc i .  

3. Toial Man-hours 200 

50 days 4. Ci~ronolo~ical SVII - 
5. Experiment Cycles: Duration h hours 

6, Potential Hazards Hone 

DISCUSSION: 

The d a t a  from t h i s  experiment a r e  not  requi red  f o r  success of  t h e  
mission, but  a r e  needed f o r  design of f u t u r e  space systems. Surface 
shapes of l i q u i d - l i q u i d ,  l iqujd-gas ,  l iquid-vapor,  and l iquid-l iqu-id-gas,  
systems w i l l  be measured t o  determine intermolecular  fo rces  arld fo rces  
due t o  surface  t ens ion  a n d  \w.t,ting. 



FXPEf:! MENa{ A N D  R$PE.":CkTE ON Sllhf~!k"ib~iEh' LR 18906 

Primary: De- tem~inat ion  of  hea t  t ra lzs fer  I-ates t o  stol-ed f l u i d s  a t  
near  zero-g l e v e l s .  

----- ---- 
ON REQtJf REI-h4ENIS ------- 

I .  Normal Operating Environrnet~f: Equlp. Int,. Crew I n t  . 
2. Weight of' Equipment and Supplies (lb.) -- 

3. Volurne of Equipment and Supplies (cu. t )  lnte~mol 

4. Crlticcil Dimensions ( f t* )  -11- - 
Two t e s t  tanks  mounted on r o t a t i n g  ta,ble 5. Lisf of f est Apparatus 

- 

6, Average Power Requirements (k\v) 0 . 2  -- - -- 

7. Special Thermal Requirerncnfs Variable 

8. Orientation: ~ r rboru io r~ . - - ! !k~  ;Equipment N/R 

9. Special Navigation Accuracy -- 11 /R 

10. Stabi lity and Pointing Accuracy . I$/R 

12. Gravity RequirernerYrs 

M&aPIPO\t+ER REQUIREMENTS 

1. Number of Crew Required 1 

2. Skill Categories -- Phy. Sci. 

3. Total Man-hours 

4. Chronological Span 

5. Experiment Cycle  

6. Potential Hazards 



THER4A1, COfiKDUCI'lV-CTY Oti' fiZGl1 No. L,?,L.lS 

PEE s S T X ~  GA s_i: :s L:\~DEI? ZKR o -G NO. 1108 
--- - -.--- 

-- 

Priniarj: Tn eiraluate heat conduction of gases u!idcr zero-@ 

Inl, . 1. Normal Operating Enviiirsn!ncnt: Equip. 
50 2,  Weight of Equipmetst and  Supplies (ib.) -- 

3. V o I u ~ ~ i e  of Equipment and Supplies (cu. Ft.); Internal 0 .3  ; Ext 

4. Crit ical  Dimensions (fi .) 1 (di""ete') - by J J 3  up 

5. List of 'Pest Apparatus - Concentric spheres o r  c y l i  
elemcnt, precis ion temperature rneasuremei~l; and recording apparatus.  

6. A v e m ~ e  Power Reclui t-ements (kw) - 0 . 1. 
7. Special Thermal  Requirements Vari8bl.e 

8. Orientation: hbora to ry  N&- ; Equipment I\I IF, --- ---I ---I 
9. Special Navigation Accuracy - ~/li ---j 

10. Stability and Pointing Accumcy ~ J / R  I - 
11, Orbi t  Rcq3ireincnf.s .' K/R - -------- 1 
12. Gravity Requirements Zero-g ( f r e e  from vehicle a c c e l c r a t i o n d  

I .  Number of Crew Required 1 
2, Skill  Categories ~ h y s .  Sci .  

3. Total Man-hours 40 - 
i t~eek  4. Chronological. Span 

5 .  hperimenf.  Cycles: Durcafion 1 h r .  

6 .  Potential Hazards, None 

DISCUSS1C)N: -- 
Although the experiment i s  t o b e  ca r r i ed  0u.t i n  a  zero-g laboratory ,  
some g  force remains, however small .  It i s  necessary t o  loca te  the  
p l a t e  nornlal t o  the  gravi ty  vector,  and the  g vector points  f r oa  the  
hot p l a t e  t o  the  cold p l a t e  t o  reduce corlvective cur ren t .  



Tim one-foot c l i a e t e r  c i r c u l z r  13lates sl~aced L/B" t o  L/lrl' are 

enc losed  i n  a c o n t a i n e r  whfieh provicfes thermal i .nsulation t o  

t l ~ e  )la-Lcs f-sorn the  o u t s i d e  e n ~ i r o n a n e n t ~  The 1106 p l a t e  i i i l l  

be 11eaLec-I i l l  such a mcvlner as t o  produce a nearly uniform 

Lem;~cratul-e. N e a t w i l l  be conduc Led from t h e  %ot pkai;e Lo 

the cold  :,Late l.y the gas, Ti-atlsient tcr~!)eraturc.  of both 



-- "'I LE ylSCOS,Tf ARD EE~~'--EIIF~.'USICI!~ COi<FPICTp;~JTS N/AS.A i-40, 1.5.1 
0i7 I I ~ G I ~  PWSSTEIJJ GASES incklnced No.  409 

--- 
rps - -  

- --- 
OB,I 1 1 ~ 1  iVE .------- 

Primary: To measure the  v i s c o s i t y  and se! f - d i  f i u s i o n  ~ ~ - e f f i c i e n t  s 
of high pressure gases i n  a zero g cavil-onment. 

Int , 9. Normal Operating Environment: Equip* ; Crew 

2. Weight o f  Equipmenf arid Supplies (1b.)- 50--1~50 - - 

3. Volume of Equipment and Supplies (cu, R , ) ;  Internal- I- ; External- - 
4. Critical Diniension~ (fi.,) ,. -- 

5 .  List of Tesf k p p r a t u s  Visco~neter - - 

6 ,  Average Power Requirements (kw) - 
7. Special Thermal Reqvlren~enfs N /R--  --- 

8. Oriental ion: Laboratory N/R - I Equipment- N/R -- I 
9. Special Navigation Accumcy N / !  --- 

10. Stability and Pointing Accumcy N/R 
--- 

11 . Orbit Requirements N/R 

12. Gravity Requi rements Zero -- I 
AWNfaO'dER REQUI REIVZENT? 

1 1. Number of Crew Required. 

2. Skill Categories 

3. Total Mane-hours 

4. Chronological Span - 2 months 

10 min. 5 ,  Experiment Cycles: D~~wt ion  __ ; Number -_____--- 

6, Potential Hazards None 

191seussr ON: 
It i s  f e l t  t h a t  much prel iminary information could be obtained i n  
a vacuuni chmber  on Ear th .  



I .. 
C&* 

I ,,,i t - , , !  , K N T  AND APPLICATION SUMi.\p\AKi' ~ 1 . i  1.8 ' 36 
--.____- - 

, ?-.- 
. '  r; 

! I= LL - -- 1qASA No.  1 . 5 . 2 . 2  i 

/ --- STIIDY OF fi.'1'1bAO, iri,i J \  L tz:iCl?i? CKi $$J 
E I E C ~ O : . ' ; A G T % ~ I ~  ; C: 1'1 VF; i-: J:~;,'Ac-AT-ro?! t~xicheed No, 11 l o  

- -- - --- 
013,1 CGPI VE r--1 a; 

Primary : Deterniinc Tadi o  proi)?ga,t i on ef 'yects as f 'u~lct i  ons o f  
vary ing  f reque~icy  ar:d pa ths  t i i i  ougl-i ritmos;)here and 
ionosphere.  

-- 

1. Norrnal Operating Environment: Equip. I n t .  E X ~ .  ; Crew T n k r j  o r  

2. Weight of Equipment  and Sl~pplies (113. ) 220 

3 .  Volurne of Equipment and Supplies (cu. f t . ) :  Internal 

4. Critical Dimensions (ft . ) - - _ _ _ _ _ -  -- 

5. List of Test Appara+us s e r i e s  of r e  
spectrum arialyzers , and antenilas -------- 

0 '2 6 .  Average Power Requirerrents (kw) 
N/R 7. Special Themla1 Requi rernents -- 

8. Orientation: laboratory -- N/R 

9. Special Navigutiarr Accurocy ,- I? /R 

1 10. Stability and Poi~tingi Accuracy .-- ------I P a  

--- - -- - t ; 
See discu.ss i  k 4  11. Orbit Requirements. 

12. Gravity Requirements. None -- 
------ 

NdaNPOViER REQUIREMEIdPS 

2 1. Number of Crew Required - 

2, Skill  Categories - Piiy. S c i .  

3. Total Man-hours 1000 ( f o r  5 y e a r s )  

4. Chronological Span 

5. Experiment Cycles: Duration 

6, Potential Hazards None 

Used. on a l l  t ypes  o r b i t a l  missions - b e s t  a r e  p o l a r ,  lor! a l t i t u d e ,  
o s c i l l a t i n g  synchronous o r  e q u a i o r i a l  synchronous. Equipment used i n  
c;onjunction with coopera t ing  ground s t a t i o n s  o r  u s ing  n a t u r a l  r . f .  
r a d i a t  ioh-proc l~c ing  phenomena. Ees t  q u a n t i t a t i v e  de te -minnt ions  of 
"r:l-iist Ler" r a d i a t i o n  r?ould he zccorflplisheci b,y u s ing  hi gh powcr VI;F 
t r a n s m i t t e r  sending a equic?er?si+,ji spectrum. of  frr;-yuencies . Tes t s  
repea ted  f o r  d i f f e r e n t  o r b i t  posl  t i o n s  Z. a l t j  t udcs  . Compari sons of 
p o r t i o n s  of  t r a n s m i t t e d  s p e c t r a  rece ived  hy TUSS r e c e i v e r s  a s  fur ,c i ion 
o f  p o s i t i o n  (North o r  South oC t r a n s m i t t e r )  and aLti t l ide w i l l  g i '  de t a  
on d i  spersion-ciel by r i~easur~rncnts  . Chn bc  made on1 y  f'or s p e c t r c l  jrorti 011s 
rece ived .  



P r i n w :  IkCesmine lctrels of cosliiic (&a,lact ic)  noise So: wide 
frequency s e p c t r m  tfi-tbo~~rt a.tmospheric efTects and t d t h  
reduced magnetic e f f ec t s .  

7 .  Normal Opercrting &nvi~unm!cnt: Equip. Lnt , ?G Fxt , ; Crew-- 

2. Weight  of Equipment and Supyiies  (!be) 280 - - 
3. \/olurne sf Equipment a n d  Suppiies  (cue ft.); Inter.ncl ; ExternaI 4 -. 
4, Cri t ica l  Dirnenslons (ft.) ---------" 

5. o f r e s t  /(\ppawtus 2 r i e s  of receivers  o r  corlverters -with s t d .  receiver  ---- i 
having minimum i n t e r n a l  noise ,  &d. noise p%g. sources9 EC antennas (some ) -- 

d i r e c t s v l t  6 ,  Average  $awes Requirements (Itw) 2 . 2  ----- --I 
7. Spscial 'Thermal Requlrers?enPs N/K - 

8. Or ienfa t ion :  l abo ra to ry  ; Equipment Toward gal.uct$i c e ~ : e r  

?. Special  Nnvigaticn Accuracy  11/~ ------- 
- 0 

10. S t c ~ h i i i i . ~  crnd Poi t~ t ing  Accuracy  . J- - A ----I 
I 1 1 . Orbif Requi re met^:^ See discussiol; ---=I 

12. Gravity Keywirevents - Eot c r i t i c a l  

1. tqumber of Crew Required - 2 
----- -I 

2, Skill  Cutepor ies  -- Phy. Sci .  

3. Total Mail-hours -- 600 (5 years)  

Mission durzt i . ~ r  4. C h r o n e i i ~ ~ t c c l  Span ,--- 
C 
,), F,cperimeni Cycles: Dirrt~i-ion 2 hr/diiy ; Number  

6, Potential Hazards Xone 

DISCUSSION: 5. Freqgency range 0.2 kc - 30,000 mc. 

Best conducted on o s c i l l a t i n g  synchronous o r b i t  TtIVISS so  t h a t  distr i .bution 
r e s r a t i  ng f roni e e r t h  m g n e t i c  f i e l d  can be measured. Synchronous a l t i t u 6 e  
;.errnits measurements akoost completely f r e e  from atmospheric and ionospheric 
e f f ec t s ,  o r  rxasurments .through lilnbs of atmosphere i f  antennas a r e  direct-Lve, 
lilec?,sured raciid-~icii _l,_ d d  be conrsareci. Lo sLtjnd31-d noise sowrces i n  f ~ ~ e c ~ ~ t e n c y  
range being measured, 



Primary : Obta3 n knot~ledge of 1)lusma-e1ectro:nagnetic i ~ i t e r a c t i o n s  
i n  r e a l  space. 

Secondary: Evaluate methods o f  s i g n a l  pyopagation in a plasma. 

I .  Normal Operating Environment: Equlp. . -- Ext . -- ; Crevtt 

2. Weight of Equipment and  Supplier (Ib.) 5O --I 
3. Volume of Ecjuipnrent and Supplies (cu. I?.): lrltenlaf ; Exfernal- 

1 4, Critical Dimensions (R. ) ,---- - 

5, List of Test Apparatus Faraday cups with counters  and magnetometer --------- 

6. average pawcl?r Reqt~irernc5nfs (kkv) - 1.2 --- 

7, !ipecial Thermal Requ9re~1snPs .. 2 1 , v  standard e;E,~ctro~zics coo1i .n~ 

8. Orieni-ai-iors: Lcfhoratoty ; Equipment 

$. Special N a v I g a t I ~ n A c ~ u r a ~ y  S h o u ~ ~ > e 2 n o ~  

1 10. Stobi l ity and Pointing Accurccy .-!!..h~- --- 
- 

1 1 . Chbit Requi rernents Must be known 

12, Gwvi'ry Requirements None - 

I\/i?rsNPOWEIZ -- BEGhtdl REMENTS -s 

I .  Number of Crew Required 2 man 

2, Skill Gafsyories Phy . Sci . 
3. Total Man-hsun 112 

4, Cl7mnological Span 

5. Experiment Cycles: Duration 

6, Pofsnfial Hazards None 



T I T L E  lqnsli, kqo, I . ~ . - ~ . L I  
MI ~ ~ l ; t i b ~ r n F :  'iJKii11:l ?~:ni;?lt! SPAC;G 

PROPFxG,PlTiI 014 bICA F~;llil;<MIi:!?'l1S 
------- - ---*- .-.---__--A. 

OBf ECS'IVE - 
Priuiors : a)ii,ernii~iii j f exo-atniosphere ~:iillinelc-r ~?svclengt! l  

propagrt ion i s  subjec t  t o  anomol.Les by planncis, 
r ad ia t ion  he l t>s ,  e Lc . 

I 1, Normal 0perat.lllg Envircsnr~eni : Equip. _ Crew ----- Lnteri o r  - 

,9 I 2, Weight o f  Equi;xnent- and Supplies (Ib.) - - 1 
2. ~/'c?luifie of Equi~rncnt and SuppiFcs (cu. f t e ) i  infernal i 2 ; Externol--_O.l -- 4 
, Cri'iical Dimensions (fi-.) -- --- -- ---- I 

-7 I :I. List o f  Test Apparoius --- I 
---s-"4 

I 
I ---- - w- - ---- 

~3 .2 6, Average Power geq:, r>meni-s (ICLV) .-____.----_-- 

7, Special Thermal Rquiiernenf: . . ~ b  -- 
8 .  Qrieni-otion: Laboratory See discus sic^^ ; Eo,uipyi~nt. 

9. Special klavigatiun Accuracy .-- See disc13-ssion - -----I 
/ 1" 5jobiliiy and Pointin: k c c i ~ m c y  0.05' -I 

---. - --- - - -.----.A- -- 
See d iscuss ion 1 1 . Ohi t  P,ecpIrei::ci-~i~ - -- 

12. Gravity Reyuirernerii-s W/R ----.- 1 i 
! 

1 1. Number of Crew Required --..k?a- vehicle -- -----A 
1 2. Skill Categories -- phy . s c i  . -----I 

3. Total Man-hours - 500 each vehic le  

4. Chnanological S p n  

5. Experitnenf Cycles: Duration 

6. Potenficrl Hazards - None 

DIPCU$SION: Should be two-way system between two veh ic les  - e i t h e r  both 
i n  syllchronous o r b i t s  o r  one synchronous and one lower a l t i t u d e  - e f f e c t  
of r a d i a t i o n  b e l t s  i s  b e s t  deternlined i f  t e s t s  under both condi t ions  a r e  
conducted, Two-way system with rece iv ing an1,enna t r a c k i n g  p a r t  t2me and 
sweeping pas t  d i r e c t i o n  o f  source p a r t  time then  s i m i l a r  opera t io l~i j  I%l i t . i l  

t r ansmi t t ing  antenna w i l l  provjde da ta  on max. signal & permit c a l i b r a t i n g  
out  point ing  e r r o r s ,  Monitoring t r a n s m i t t e r  ou.tputs & comparison of  r e -  
ceived s igna .3~  with s t d ,  noise  source ' i i i l l  provide d a t a  on a t t enua t ion  & 
a,bsorpt ion when col-related with navigat  i o n a l  para.rrieters . 



HIGH-ENERGY PARTICLE I'HYSUCS 

-- 

rirnary: To measure p a r t i  c l e  i n t e n s i t y  of  ion iz ing  radiia-tioll 

Secondary :To c a l i b r a t e  a l t e r n a t e  methods of  measurement and eva2uate 
the  on-board sh ie ld ing  conf igura t ion .  ---- -- 

INSTALLATI ON REQUlkEMENTS ------- 
In+, . 1. Normal O p e r a t i n g  Environment:  Equip.-Xnt. & ExJL-; Crew- 

1 2. Weight o f  Equipment  a n d  Suppl ie r  (lb.) 150 ---- 

( 3. Volume o f  Equipment  and Supplier (cv. R.);  In te rna l  .5 ; E x t c r n o l  *5 
4. C r i t i c a l  Bimensicsns ( f t . )  3-0 --- --- 

S"ccks and p l a t e s  of varying s e n s i t i v i t y  nuclear  5. List. of Test  Appara.clfus -- 
t r a c k  emulsion - ------ 

6. Avemge Power  Requirements (kw) e O 1 0  at 28 vDc 

1 
---- - -I 

7.  special ~ h ~ ~ ~ ~ l  Requirements - Temperati~re con t ro l  & inezsureiient a rpa ra tus  
1 

1 8. O i i e n t a i i o n ~  ~ c l b o r a t o r y ~ ~ / ~  .; Equipment  Ear th  ---I 
! 1 9. S p e c i a l  Navigation Accuracy - N/R ____ ___________II_ 

1 f 

Ph<;. bci . 2 ,  Skili Gafegories -- - - -. - -- -.- ---- - 1 
23-1 (5 y7 2 . )  3. T o t a l  Man-hours -_ _ I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - _ .  _ XI---ll ------- - 
d i s s i o n  i i fet in:e 4. Chronological S p 3  ---.-..-- - -- -- --.*--a 

6 wks. LC, (j - ~ 3 .  ? 
! 

.-,ion -.--; N u m b e r  ---..---L.--~ .._. / : . Exper iment  Cycle. . Ec.-'? 

~ i f ; ~ ~ ~ s " ~ ~ k ~ :  It i s  assumed i n  t h i s  experimerif t h a t  emuls io i~  : c i s c k s  may be - - ----. > -- 
e a s i l y  and f requent ly  deployed from and r e t r i e v e d  t o  T ; ~ : ~ ~ J J O C C  

s t a t i o n .  It should be noted t h a t  t h i s  experiment, r.!hilc ,z- 
qu i r ing  few ma-hours, i s  capable of de l ive r ing  many p rec i se  
da.ta. 



TI ' l tE  -- S1T14)Y OF B IGH Ei'@:I?Si' Pf'!RTICPES 
USING SPARK CHNTIFdR 

--P 

OBJ ECTliiE --- "- --- I Primary: To rneasu1.e pa.rtj c l e  i n t e n s i t y  o f  i o n i z i n g  rac l ia t ion  

Secondary :To c a l i b r a t e  a l t e r n a t e  metl-lods of  mh-- , ~~u . r e rnen t  and eva lua t e  
t he  on-board s h i e l d i n g  conf:i.gu.ra.tion 

I .  N o m ~ a l  Bpernfing Environment: Equip.  1111. -- ; C  rev^- I n t  . -- I 
2 ,  Weigh+ of Equipment and Supplies '(1b.)- 21~5 

3. Volume of Equipment and Supplies (cu. ft.): internal 1-3 -5 ; External 

4. Critical Dimensions ( f t . ) .  6 --- _I 
5. List of resf- Apparatus Sgark chanber - with a s s o c i a t e d  -- magnetic f i e l d  

gene ra to r ,  film process ing  P a c i l i t y  - 

6. Average Power Requirements (kw) 

7, Special Thermal Requirement-s - 
8. Orientation: Laborutory 

9.  Special Navigation Accuracy _>/R 

10. Sfahi l ity and Pointing Accuracy 
-- 

'I I .  Orbi t  Requirements -. I locat ion should - be recorded ---- --.----. 

12. Gravity Requirements None 

1. Number sf Crew Required -- 

2, Skill Categories ~hy. S c i .  - 
3. Tofnl Man-hours 1825 (5  y r s  . )  - 
4. Chronological Span - Mission l i f e t i m e  

7 

1 h r .  5. Experiment Cycles: Duration - ; Number___ 1 per  day - 

6, Potential t3azards 
None 

niscussi ON: 
It i s  a.ssumed i n  t h i s  experiment t h a t  t h e  r equ i r ed  magnetic f i e l d  
gene ra to r s  could be s u c c e s s f u l l y  u t i l j z e d  aboard and t h a t  t h e  gene ra l  
h igh  'ileight o f  t h e  spark chamber appara tus  trould he no s e r i o u s  impediment 
t o  t h e  f l i g h t .  It i s  a l s o  noted  t h a t  t h i s  i s  t h e  type of experiment t h a t  
has  a d e s i r a b l e  e a s i l y  modif ied schedule.  



h-:X&."tRIMFi*!*f 'EiPPliChTlON St)I\4E\UtRV TdK I b ~ > r  

---+---- -- -------.------- 

'I! I' LE ----- 
PkRTIClE - PAR7'ICE ST-JDT;>S 

eld-teed No , I:(jl 
----- ---- -----.-- - 

OBJECI %VE .---- 
Primary : Deteri:~ine neutro11 ~ . L U X  and study nuclear  prc.ces:;c s 

I NSTP.L.1R"iI ON REQUI REMEIATS --- 
1. Normal Operating Envi wnrnent: Equip .- E X ~ .  

2 ,  V4eigl.11 of  Equipment and Supplies (Ib.) 200 

3 ,  Volume o f  Equipment and  Supplies (cu. Fo-.): Internal 

4 ,  Critical Dinlensions ( f f . )  - 
5. List of Test Apparcdfus Pilotographi c -- en~z l s ion  packs 

.010 6 .  Average Power Requirements (kw) ___----- 

7. Special Thermal Ue~~uirernants --Fo*e 

8 .  Orientation: laboratory H/R 

9. Special Nnvigafion Accuracy _^I\T/R 

10. Stability and Pointing Accuracy, Var iable  
-- 

1 1 . Orbit Requirements N /R 

12, Gravity Requirements Gravi ty  f i e l d  not important 

I 1.  Number of Crew Required - 1 
/ 2. Skill Categories-- ~ h y ,  S c i .  - 

3. Total Nlan-hours - 30-90 -- 

4. Chronological Plmn 30-90 days 

I. h r .  5, Ekperiment Cycles: Duration - ; Number- 30-90 

6. Potential Hazards Poss ib le  e x t r a v e h i c u l a r  a c t i v i t y  

f"" 
l b  
& 



-- --- 
"fi"E"k-E FdASA f-40, 1 .5 .3 .6  

PARTICLE SUNFACE IX?%PJiCTIORrS 
i_nekf;sed tilo, 416 I 

Pr i l~a ry :  To detel-mine s o l i d  surface intej-act ions i ~ i t h  ambient 
f lux  of neu t r a l  atoms and molecules. 

Secondary r To r n o ~ ~ i t  o r  ambient and pal-tic1 e i n t ens i t y  a t  1 OW encrgi P:; , 

I INS'IALlA*(ION REQUIREMENTS ------- 

I I n t .  & Ext , . crew I n t e r i o r  1. Normal Operatiilg En\fimnrnent: Equip.- . , I 
2 ,  Weight of  Equipment and Supplies (Ib.) 250 

3. Volu:ne of Equipment and Supplies (cu,  f te) :  Intel-nc;l 2 0 

1 4. Critical Dimensions (ft.) _ 4 

1 5. 
List of l e s t  Apporatur Electron microscope, o p t i c a l  microscope 

-- - 
6. Average Power Requirements (Itw) -01 

7. Special Tl?emal Reqvlrernenfs None - -- 

8. 0rientatiot-i: hbarafo:-y None ; Equipment N/R 
9.  Special I\lcrvigcation Accuracy -None 

10. Stability and Pointing Accuracy .. Eone 

1 1 .  Orbif Requirements _ h c a t i o n  should be known - --- 
12. Gravity Requirements ___ None 

Number of Crew Required - man 

Skill Categories phy. Sc i .  - 
Total Man-hours 1460 -- 
Chronological Span a 

1 year -- 
Experiment Cycles: Duration 4 h r s .  ; Number- I. per day (365) 

Potential Hazards None 

DISCUSS! O N :  This experiment assumes t h a t  it i s  possible t o  d i s t jnqu ish  
mate r ia l  dmage due t o  the  1011 energy partic:le f lux discussed.  It a l s o  
assumes t h a t  these mater ia l  blocks may be deployed and re t r i eved  from a 
space s t a t i o n  and t h a t  the low onergy ~ a ~ t i c l e  i n t e n s i t i e s  a r e  being 
measured concurrently.  



Pri~nnry:  Attaimient of t r u e  zero-6 f o r  a  s a t e l l i t e  I 
Secondary: Ca l ib ra t ion  o r  acce le ra t ion  

---- - -- 
I NSTALPJI ON R E Q U ~  FIEMYITS - - 

I 1 .  Normal Operating Environ:mnt: Equip. E:xte fi-X&-- ; Cre\v--.--&nt. -------, 1 
1 2. Weight of Equiprncni- and Supplies (Ib.) 2 - 

1 3. Vo~urne of Equipment and Supplies (cu. f f . ) :  Internal 2-5 ; External b.5 1 
1 4. Crit ical  Dimensio,?~ ( R , )  2 f t .  diameter -- sphere s - --I 
I 5. List of Test bipparatus 2 f t  . diameter s p h e ~ i c a l  o u t e i . - s a - L e l l i t e ~  

c e n t r a l  i s c l a t e d  inner  s a t e l l i i e  - 
I 6. Average Power Requirements (kw) 0 I 

7. Special Thermal Requirements N / R  
8. Orientation: Lcrborato~y W/R ; Equipment 

1 9. Special Navigation Accuracy +_ l h'. M. 1 10. Stability ond Pointing Accuracy.  few d e g ~ e s  __--I 
I 11. Orbi t  Requir 

12. Gravity Requirements N/R - - 

1 1.  Number of Crew Required 1 I 
1 2. Skill Categories phy. Sci . B 
I 3. Total Man-hours ___ 1080 (5 y r s . )  

4. C%t'0n01ogical Span Mission dura t ion  

5. ExperimentCycler: Dumtion 1 0 h r .  ; Number- 60 (5 Y r S -  

6. Potential Hazards Release and r e t r a c t i o n  of  device from space - 
envirolxnent . 

DISCUSSioN: The experiment could be designed a s  a sv.st,aincd made - 
accelerometer f o r  which feedback con t ro l  i s  used t o  apply t h r u s t s  t o  
t h e  ou te r  s a t e l l i t e  s h e l l  s o  as t o  cancel  t h e  non-gravi ta t ional  fo rces  
t h a t  a c t  on i t .  Here, the  ent ire  s a t e l l i t e  rnoves in f r e e  f a l l ,  
fol lowing tile c e n t r a l  i s o l a t e d  riiass . 





NA5/, I<o ,  1 .6.2.1 
CQ/lijUSTION 014' iikT&IiTfiLS IN ZFRO GRAVITY 

Inclchced Nu.  '1 51 

Primary: Determination of cliemical species r e s u l t l  n.g from col;lbu.sl;ion 
of' vari.ous f'ue1.s i n  oxygen a,t z e ro  g rav i ty  

Secondary: To evaluate po t f en t i a l i t i e s  of cheniical synthes is  of val-uaisle 
msteri.als undel- zero gl-avit y condit  iolis . 

I -Me-- INSTALLATION KEQUIRCMEKTS -- 

1 .  Norrnal Operating Envirenwcnt: Equip.- I n t  . ;Crew Into 

2. W e i g h t o f E s u i p n ~ e n t a n d S u p p l i e s ( I b , )  2-50 -- 

. 3. Volume of Equipment and Supplies ( c u e  Ft .): Internal - 27 ; External 0 --- 
4. Critical Dinlensions (ft ,) . 
5. List O F  Test Apparatus Reaction chamber, miniature mass spectrometer5 - 

minia tme  Gas chromatograph, l i qu id  N cold t r ap s ,  He and 0 gases, z.r,d 
-r7- ___'2 -A t ~-~OUSF~IT-F 

6, Average Power Requirements (kw) - 0 - 1  - 

7. Special Thei-mnl Requirements --a 
8. Orientation: Laboratory.--- N /R ; Equipment 

9. Special Navigation Accuracy N/R. 
10. Stability and Pointing Accuracy .~%, -- 

- - 
'1 1 . Orbit Requirements -- N /R - --- 
'12. Gravity Requirements Zero-G 

I .  Number of Crew Required 2 - 
2, Skill Categories ~ h y .  Sc i ,  

3. Totul Mai.1*-houts - 1200 

4. Chronological Span 5.4 wks. 
24 h r  s . 5. Experiment Cycles: Duration .-.- ; Ncrrnher 1 6. Potential i-iazards Potentia,l  f i r e  hazard and t o x i c i t y  hazard 



Pf 2fiary : Deue 1oplnen-t of' ri.mnproveil methods of cnvj.ron_meni;al. c0r_lt,~o3. 
fo r  flitv-re spricecraf-t. 

Secondary: Obtain enl:g?:i.r.j.cal. data f o r  system d e s i ~ n  under zero and 
gart5.al g cond.itions, 

= ere \~{  Inkernal. 1 9 .  Nonilal Operating Envilonn?ent: Equip.  I n t e rna l  , 4 
2. W e i g h  of Eyuiprnetsi and Supplies (Ib.)" 1150 

3. Volume of  Equipment and Supplies  (cu. fi .): I n t e r n u l - 3 $ -  ; External 0 

4, Criiiccrl Dimerlsions (k) 2b-28" O J . ~ h c r c s  For COP accunzletion 

ra tes ,  gas co~ipo~i-tkol~ 

6. Aserage Potver Requi" retnents (kw ) 1 .0  

8. Orienfatisn: Laborat-oiy-gone - ; Equi prnent-None 

9. Special Navigation Accuracy 

10. Sfability and Poinfing A c c u r a c y  _None 

None 1 1.  Orbit Requiren~ents - 
12. Gsavi t y  Requi rernenz's Zeiio and p a r t i a l  

M N f J 6 W E R  REQUIREMENTS - I 
1 ,  Number of Crew Required 3- - 

2. Skill Categories Pnysical  Scfience --- 

3 ,  Total Mart-l~ours -- 1095 

4, Chronological Spun 1 y r  

5. Ekperiment Cycles: Duration 1- h r  ; Number -I 
6 ,  Potential Hazards . Ox= handling -- I 

Dl SCUSSI ON: - I 
Secondary ECS coixponents such a s  regenerable C02 rernova.1 un i t s ,  heat  
exchangers, air /water separa.tors arid possibly  some new approaches t o  . 
02 regeneration $ r i l l  be ex:mined under this er;~e~irrient. ?lie e f f e c t  03 
gravi ty  i s  t h e  pr-imary unkrio~m. 



fi iniai-jr : Tlrilermal con-ti.ol sy ste1.1 evalua-t ion and  quc?,,li:f icat ioi i .  
Secondary : To evaluate te!;;pe?.%tv.re azicl hwniiii-ty i n  co~:ipavi;:~len-l; under 

zeyo axid p a r t i a l  G. 

/ 1. Normal Operating Environn?enl: Equip. Id. ____-- ; C rekv- 

2. Weight of Equipment and Supplies (Ib.)- 30 

3. Volutne of Equipment and Supplies (cu. ft .); Infernal 2.25 ; 6:ternal ' 4. Critical Dimensions (it.) 1 2 2  x 1 1-12 x-1 

5. List sf Test Apparatus Tex~cerature and 111-essilre 
or duct c a l - i b s t i o n ,  l o c a l  temp, pressure,  vel o c i t x &  

6, Average Power Recluirements (kw) A~L- -- 

7, Special Thermal Requirements 'ITariable -- 
8. Orientation: L a b o r a t o r y ~ / ! ,  ; Equipment TJ/H 

/ 9. Special Navigation Accuracy L&!H . 4 
1 10. Stability and Pointing Accuracy - TJ/R 

1 1. Orbit Requil-ernents - NO spec i s1  r e q u - i x e a t  

12. Gravity Requirements -zero Pi p a r t i a l  G 

I MANPOWER KCQgREMENTS 

I 1. Number of Crew Required -- 1l 
1 2. Skill Categories mys:ical Sci. 

1 3. Total Man-hours 70 h r s .  I 
4. Ckmnological Span . 1 month 

5. ExperirnentCycles: Duration 1month  ; Number 

6. Potential Hazards None I 
- 

DISCUSSION: --- 

This experiment i s  an ECS q u a l i f i c a t i o n  f o r  t h e  s t a t i o n ,  fiolrever, during 
t h e  q u a l i f i c a t i o n  t e s t i n g ,  t h e  tempera tu-re and l~urnidity s t r a t i f i c a t i o n  
would be det,ern;ined under zero aild l ) a r . t i a l  G. Tnis t e s t  could l)e cor~bined 
with t r a n s i e n t  ECS, 2.1.1.4. This experiment r.rou.ld have t o  be perf '~~rrie6 
on a l l  s t a t i o n s .  



TITLE -- NASA No, 2.1.-1.3 
TOXICOL0G.l r./Lili Sli 1Jl)XLS LocYthccd No.  504, 

--- 
ORJCGTiiVT . ---- 

bk- IIC,.L -.-- J~ : To determine and i cie~it ify tlie contau;inai?'t s -tl~a-'i 1 . r i l . 1  occu-;: 
and tiie e f f e c t  c:f 3er.o-g on t h e i r  a c c ~ ~ ~ n ~ l . a L i o x ~  

Secoxdary: To qu-alify and develop methods f o r  contaniinalit c o n t r o l  

1. Norn7cal Operating Envirol~rr!ent: Equip . - -Z~ i - t~  ; Crew 111-L. 

2. Weight of Eguiprnenf and Supplies (Ib. ) 1.15 

3. Volurne of  Equipr~ient and Si~ppl ies  (cu. f t  .): Internal La ; External o 
1 4. Critical Dimensions (f i . )  ____- -- 

5. LisioFTestkpparat-us G ~ s - . ~ - ~ " o ~ B ~ ~ - ~ ; R L ~ ~ ~ - ~ ~ ~ c L ~ ~ ~ ~ ~ ~ ~ u s  
e l e c t r o n i c  cc)mpo2ents -- 

6,  Average Power Requl rerner.1 ts (I<av) L-- 
7 .  Special Thermal Reyutremenfs .-- - 

8,  Orientation: Laborator)., YJ/H 

( 9. Special Navigation Accuracy *L _______I 
1 10. Stability and Pointing Accuracy W/R -----I 

-- 
1 1 . 0rbT"i~equi remerits ?J/R - 

12. Gravity Requirements :partial. and zero-g 

I 1. Number of Crew Required 

1 2. Skill Categories ~ h y .  Sci.  

3. Total Man-hours 7300 

4, Ch~nnological Span mission dura t ion  -- 

5. hperiment Cycles: Duration . lo 'nine ; Number 1 6. Potential Hazards None 

I Dl SCUSSI O N :  

An extrelneky kiiportant cons idera t ion  i n  .the d e v e l - o p ~ e n t o f  t h e  space s ta t ior i  
i s  t h e  de tec t ion  and i d e n t i f  i ca t ion  of -the contaminants o c c w r i  r16 during 
long dura t ion  m i s s i o ~ ~ s .  These contaminants a r i s e  from persolmel, material., 
and processes equipment. The a d d i t i o n  of an anima 1 lzbora  tory  increases  
t h e  probabili-ty of occurrence of c ~ n t a ~ i n a n t s .  ?%ere i s  5 nsu:'f i c i  c n t  
evidence a s  t o  tri2a-L t h e  con-laliinants a r e  aild now -Liley 7 r i l . l  bc afi'ectec? 
i n  zero-g, 



TlTLE Ett ASP\, 140 , 2, J., 3 -11- I ---- 
T I & 1 l f ~ ~ E ~ j ~  EjjES]<CTS OF VARY:IS!G I M T  LGJQ? OSLT EC:S 

Loei<Htsed No, % 510 

Erimary : %ansielit pe~foi-~i~allce eyra,lu~t.ion of t h e  Thermal Cor~Lrol System 
1.1itl1 respect  -Lo vary 5 .n~  heat 3.oads. 

Secondary: &al.~~a-t ion of' tllc coi~lpar-tment t e1-~~3era -~ure  (wal l  and bulk)  
response ur~der v i ~ r y i . ~ ) ~  heat  loads. - - ------ - --- 

I 1. Normal Qperat lny Environrt~et?t: Equip. I n t o  G: &<to ; Crejy- I n t  . 
1 2. Weight of Equipment a n d  Supplies (ii~.)-3--- ---- 

1 3. Volume of Equipment a n d  Supplies  (cu. fi..): internal_L__ ; E x t e r n a l 1  

1, 4. Cr i t ica l  Dimensions (ft .) L X L X X ~ ~  -- 4 
5 List of  -rest kpparat.us T e ~ n p e r a . t ~ ~ e  & pressv.re recordsr  , Thermal ra,diat;ion 

detector  Norrnal ECS equipment - 
1 6. Average Power lleqirirernents (kw) ----I 

1 6. Or ien ta t i on :  l n b o r a t o r y N / ~  ------ I Ey u i p m e n t J ' J / ~  - 4  
I 9. Special Nav iga t ion  Accumcy _JL&.. -I) 1 10. Stabi l i ty  a n d  Pointing Accu~-cx~F~/:/H --a 

I 11 . O r b i t  Ilequirerr~cnts _ N/R --4 
12. Grav i ty  Requirements ,-, p- 

MNPQ1rilErr I?EQUIR%MENYs 

I .  Number of Crew Required 1 -- 

1 2. Ski11 Categor ies  ~ h - y s i c a ~  Science - 
1 

5 0 1 3. Totul Man-hours --- - 

1 4. Chrnnological  Span 25 days I 
( 5. Experiment Cycles:  Dulntion 5 minutes ; Nurnber 600 4 I 6. Potent ia l  Hazards $lone 

DISCUSS1 ON: 
Tl~is t e s t  should be incorporateci with t h e  t o t a l  ECS Dmctional  evaluation- 
Tile ECS t r a n s i e n t  kicat load response js very important ~~75th respec-t -to t h e  

. operat ional  aspec-Ls of the radia,tor and cTes.r co~npartlnent ~ r a l l  and bulk 
temperatlure co!itrol. The 1a.rges-t Factor i s  t he  ex te rna l  heat  load during 
o r b i t .  91 i i s  t e s t  is i n  adcliLioil t o  a ground t e s t  s ince  the ef'rect of ~ r a v i t y  
in t h e  "ln-ternal compartment wal l  teroperaA,ure a,nd benef.ils of a fligkit t e s t  
evalua-tion a r e  nece s say .  



-A,- U\L (2 LAl;it~y 1~ocl:haed No. 5-18 
-- ot3 * r - , - - 9 %  3s- 

__------_--- _ -  - ---__-IIII--- 

-- 
+ -.,~~i-~~~ : S?yst,?m sr:r 1 if 5 ~ 3 t i o l i  under ze~*o-g  conclit ions iniei:raied ili  

the ECS 
Sccsnciar;; : L\~a,luatiox : ~ n d  devc? olxnenl Lez"~i iy ,  of advanced Cype or  

altcrncit P i:O2 rcmovtl.1 systelns 

INSTA LLATi O N  REQl i l  !',EMENS'S ---- ------ 

1. Norriml Operating Envil-onment: Eyuip.-%2kLiL~r 

2,  Weight of Equipment. arm' Supplies (Ib.) 70 

3. Volu:ne of Equipment orrd Supplies (cu. t . )  lnternal-!!-Lk.-- ; k t c  

4, "riticul Dimensions (Ti..) - L I L ' ~ X - ~  
5. List of Test Apparcltus CO=,d~:rrio~al systern,-CO~ p a r t i a l  -press, scn;crs, 

C o p  supp? - I _ _ -  J' b o t t  1 e 

6. Average Power Requirements (kw) 0.100 

7. Special Thermal Requiretnents -1I/_~i-- 
8. Orientation: Lcnbmtory PJ/R ; Ecquiprnent N/II 

9. Special Navigation kccuracy J/B 

10. Stabiliiy and Pointing Accuracy- I\I,/B 

5 1 . Orbit Requirements M/A 

12. Gravity Requirements Zero & P a r t i a l  G 

-- 
MANPOWER REQUI BEMENTS -- 

1. Number of Crew Required 

2. Skill Categories 

3. Total Mcrn-hours -- 1 >o 
- C 4. Cl~rsnalogical Spnn LLO %-y:; 

5 .  kperirnenf Cycles: l.3vration 1-h days ; Number 3 

B Potential Hazards 
- P- 

'Illis experiment i s  ac-tur-:%,- r :,;jstem q ~ a l i f  i c a t i on  t e s t  l o r  t h e  C02 removal 
system. A scaled dow~  i-erslr,r, (3 :<en) t o  be t e s t c d  ( p i o r  t o  ins - ta l l a t ion  on 

- - t h e  large  stat i-on) on a SZE-- z-zrj g s t e t i on .  Die actu.al sysJicm -cioulci be 
t e s t e d  a s  an integrate?. ;,l rer..=-/al surjsystem on t h e  t o t a l  ECS. In  addit ion,  
a l t e r n a t e  or  advanced 22- Y . . - C , - , T ~ ~  s y s t c s  c e  t o  be t e s t e d  e i t h e r  on an - 
advanced zero-g oy t h e  l:zrz=. 2 , Z X ~ C J Z .  



NASA I.!o, 2*1*2+1 
TESTS OF GtlRLaGE MJT) f.?AS'TEC DISPOLSRL METHODS bclckoed No, .502 

-"--- 

af=rD,I -- ECTI b" '  

Deterrnine r n a x i ~ ~ m n  storage tirnes, f ea,sibi:l i-ly of sepa,rati on of 
so l ids  and l i qu id s  f o r  rc-cycl Tng of 1 i q ~ ~ i d s ,  pulverizing of 

rage or jn ject ion Illto space, and use of 

I 1. Normal Ope ra t ing  Environment: Equip. I n t e r i o r  ; ~f=~.,.---______ In t e r i o r  

2. Weight  o f  Equipment a n d  Supplies  (lb.) 159 

3, Vdume of Equipment and Supplies  (cu.  ft .):  Intern 

1 4. Cr i t i ca l  Dimensions (It.) 
1 5.  List of Test Apparatus Storage vessels,  incinerator ,  -pulverizer 

I 6. Average Power Requirements (kw) 0.41 1 7. Specia l  Thermal Requlrernents --,&/R ------I 
8. Qrientat ion:  h b o r u t ~ r y  ; Equipment TT,/R 

9 .  Specia l  Naviga t ion  A c c u m c y  N / !  
10. Stabi l i ty  a n d  Pointing Accuracy  B/R 

1 1 . O r b i t  Requirements -- %k..- 
12. Grav i ty  Requirements Gravity f i e l d  not important 

I 1. Number o f  Crew Required 2 -. 

1 2. $kill Categor ies  Physical  Science 

1 3. Total Man-hours 67.2 

4. C h ~ o n o l o ~ i c a l  Span 4 wlrs. 

5. hpe r imen t .  Cycles:  Duration 4.2 hrs .  ; Number  28 

6, Potential Hazards Release of cogaminants i n t o  cabin, high temp. of i n c i  



Prj:~!a3:y : &~aliua;tc t . 1 ~  effec-tixeness of proi;ot;ype cor1cepi;s in the 
regenerat5cn of O2 f~-.oln nle'tc.I-ol-:ii: C6 51 

&. 

I .  Normcrl 0perat.ir-i~ Ei;;rirc)ni;?ent.: Eqvip.,I:=t + ; Crew 111% -- -J 
2, VL'eight of Equipment and Supplies (fb.) 3 5 0  

3. \;oll;rne of Equipment a11d Supplies (CU. ff .): Internal-.2L-. ; biernal ?kx~-tt 

4, Critical Dimensions (ff , ) --- 
1 5. List of 'lest Apparatus - -I 
- -- --- 

6. liavemge Power Requirements (kw) ._Jhp-. 
7, special Theyp-naI Requirements Heat re.iection; 77 m? con%i.~~uouj; 
8. Qrientotionr Iabctratory, - ; Equi prnent-~i& 

9. Special ldavigcltion Accuracy 2bb 
10. Stability and Pointlng Accuracy &R 

I 1 . Q h i t  Reycrirusrnents ~-L_ 
12, Gravity Requirements -- 

2, Skill Categories ~ i y .  Sci. 

3. Total Man-houri 40 
4. Cfironologica! Span 30-50 days 

5, Ekperirnenf Cycles: Duration -3 hrs* 

6, Potential Hazards 



YiT t E  ---.-.- RIOTO:;S.NT'JBTJ:C GAS EXCmlGEl? TTSTS 

--..------- ---&ma-- - -- 
aa,r Ecr; VE _- ---- 

2kiniary : Evaluate a lgae  f'oori b.rvesti11g under zero gravi'ty and so l a r  
rad ia t ion  condit ions t o  verify performance. 

l11-t * I .  Normal Ope ra t ing  Environ:nent: E q u i p . _ _ - - - ;  Crew kt* - 
2. Weight  of  Equipment and Supplies  (ib.)-?O0 -- -- 

3. Volume of Equipment and Supplies ( c u e  f f . ) :  Internal 8 ; External 0 

4, Critical Dirnenrions ((1.. ) &iff 5.cien-b ~iindow axes. f o r  s ~ l - i g h t  - translnissioll - - 
5 ,  List of Test Apporafus Pansparen t  r o t a t ab l e  containers, f i l t e r s ,  d r ie r s ,  

- a i r  c i rcu la t ing  blowers. --- -- 
6 ,  Average  Power- Requirernents (kw) L O  

7.  SI~eciol Theprnal Rcqul raments _tem~r_gture equl.llbrirn pl-us var iable  nor~ij-11a1 
t e m p e r a s  

8, Or ien ta t i on :  Laboratory- em ; Equipment a n  - 
9. Special Naviga t ion  A c c u t u c y  N/RL - 

10. Stabi l i ty  and Pointing A c c u r a c y  .M/R 
-- 

5 I .  Orbit Requirements N/R - 
12. Gravi fy  Requirements. Zero-c7 - 

1 I ,  Number of Crew Required - 
2. Skill  Categor ies  Biomeaical Science - 

3. Total h4an-haun 120-360 

4. Chronological  Span - 30-90 d-aYs -- 
5. Experiment Cycles:  Duration 4 l r s .  ; Number  30- 90 

6, Potent ial  lduzards - None except those  normal fo r  oxygen 

Equipmen-t receives so l a r  r ad i a t i on  - t b u  a s t a t i o n  window- - -. - - -  -- 



TITLE 
-A .-a NASA 140, 2 e ~ a Z ) c . h  mwmHIcmm sKr!ti NQI B JOPAC!C E V ~ ~ L U . : ~ ~  ON E-OCI:RGC~ No, 506 

Fr-rimary : Dei.errninc t h e  pcrfol*fl:ence decrerneli%s m d  t h e  cf'fectriveness 
'the suit in motion 5.n the Egace e n v j l  om~ent .  

1. N o r m ~ l  Opet-c?f ing Environment:  Equlp.&te & R(& ; ere\ 

2,  W e i g h t  of Equipmsnf- a n d  Suppf ies (ifs.)-&i%: 22, +Biopacck: 11- 
3 per su'+ -,. 3. Volume of Equiprnci~t and Supplier (cu. ft.); 1nternal4-$,  bxiernal- 

4. C r I t l ~ a l  Dinrensions (ft*) 

5, List o f  Test Apparatus 

6 ,  Avemge Power Requirements (kvc) 0.05 

7. Special Them~cal Requirements  . J / & ~  
8.  orientation^ h b o r a t o V ~ ~ h  ; Equipment  I\T/R 

9. Special Mavigef-ion Ascuracy -4- 
10. Stabi iii-y and Pointing Accu r~cy  J/R 

IJ/R I 11.  Orbit Requirements ------..- ---I 
12, Gravity Requirements -. b t h  0 and- krt?.al g --- 

1. tdumber of Crew Required 

2, Skill Categories -- 
3. Tota l  Man-hours - 
4. C h m n o l o y i c a l  S p a n  30-90 dams 

5. Experiment- Cycles: Duration --; Number 4-12 

6, Potential Hazards Ektravehicu1a.r a c t  i v i t y  

Ferfor..ance dew-~ment imposed by t h e  s u i t  and biopack i.ril-1.. be compared 
xi. t h e  ormal range of body motions 



NASA t40, 2 - 1 2 4  
~(VIURT]O?J 03' OS'YGZI PiECOl%iZY SYSTfl\I 

P r h a r y  : Performance and concept evaluation of C02 reductioll system 
Secnr cizry : 81.alif icat,ion %esiil?g of the.  s La-Lion C02 %ed~rc.tion system 

__ ---l_____l--p - l__ .-* _ _.-__--.--- 

INSTALfATleai4 R E Q t f i  RElvfEtdY S 

Crew In t .  9 ,  Nornral Operating Environment: Equip.-Int * ---, 
2. Wuight of Equiprnerll and Supplies (Ih. ). 115 'Q 
3. Volume of Equipment and Supplies (cu. it.): Internal a 
4. Critical Di~nensions ( f t , )  d&-44 x 1.44 
5. List of  Test Apparatus ___GO? collection u n i t ,  CO, n-educt 

electroQs5.s uni-t 

6 .  Average Power Requirements (kw) -0~?00 
7. Special Thermal Kequlrcments --,.2./R 
8. Orientation: ~ n b o r a t o r y - a  ; Equipment ]?~/;ii 

9. Special Navigation Accuiacy .L!Q!B 

10. Stability and Pointing Accuracy NLR 
- p! i 

11.  Orbit. Eequiremenfs ___ YR 
12. Gmvity Requirements Z e r o  g T9 

f xj 

-- 1% 
N\Bk\IPO\Y ER REQUI REMENYS 
7 

1. Number of Grew Required 1 
ri 
U 

2. Skill Categories -- ~hy. SC:'L* 

3. Total Man-hours 40 hrs .  

4. Chronological Span 40 days 

5 .  Experirneni Cycles: Duration hr/day ; Number -----  
6, Potential Hazards None ' 

ie  first would be a 
r the large rot ti"^ ing 
o ~ l d  include a scaled 
se :roilld be acconrplislied 

on "the l a rge  statLon an6 would consis.t of the cpalli1jcation and cvt~,laa,!.tion 
or" the COz red11.cti.n as an. j n - t e~ ra t ed  systern u-Lilizi i lg t h e  s.la%lon T:CS. 
l i lzkre development of C02 reduction systems ~.rould conLimc as rjn 'the smll 

254- 



. I 3  ~..TY~&T-J- : To es-bnblish the effec-Ls of outel.-. space ioniz ing pnr'tic2.e 
s&dia-tion upon t h z  gro.c;th r a t e  of selec-..bed a lgae  s . trains 

Secondary: l.'o dailonstrnte syst,an :perfos~aance i n  zero o r  reckdced gravi.-ty. 

1, Normal 8pcr-ailtsg Environment: Equfp.- 1n-t~ 

2. Weight o f  Equipinen? rind Supplies (lb .)-65 
3. Volume a f  Equipment arid Supplies (cu. It ,); I n t e ~ r i a l  4 

4 ,  Crifieal Dirr~ens!anr (ft,) - 1 ~ 2 ~ 2  

5. List of  Test Appml-us  see slre-tch and at-tached I i ~ t  

5.  s p e c i a l  Thermal Requirements 

8. Orientation: Is~kmratoiy- 

9. Special l\lavigntlon Ascurc~cy 

10. Sicsbi l i ty  and F?~intfng Accuracy J/R -- 
-.- -" ----- 

11 . Orbif Rocpircncnfs F I / . ~  -.- --------* -- 

12, Gravity Requi remento LC,-~ (reauired] ; p a r t i a l  ( c l e ~ j  red)  - 

1, Number of Crew Required --d 
2, Skill Categories , Phy. Sci. 

3, Total Mcin-hours 3 o 0  -. 

4. Ctlranological S p n  >?s&~L- 

*p  limber .&Y- 1 5. hper iment  Cycles: Dura t ion  40 min* P, 
6 ,  Poten t ia l  Hazards None 

D l S C U s ~ I o N :  
Systcm.needs t o  be a t tached -Lo t h e  outer t ra l l  on an a rea  of 8,bout 1 f t  x 1 S t ,  

h e t i c  reac to r  c e l l  cul-Lure f l o v ~  passnges should be I engthwise 
r a d i a l  d i rec t ion  f o r  a ro t a t i ng  s-Latioil. The c e l l  should 

loca-Led so t h a t  it w i l l  be exposed "L t h e  sun as much a s  poss ible  
a r t i f i c i a l  illurn.bation, t r i th energy 3.n t h e  v i s i b l e  spec.tral range, i s  pro- 
vided, t he  photos~rnthetic r e ac t i on  w j . L I  occur only during sunl ight  periods.  
Light  f i l t e r s  w i l l  be benef'iclo,i i n  u1traviole.i; and i n f ' r ~ ~ r c d  regions of sun- 
l ig l r t ,  only algae pro1,lwn concidered t o  un5 qucly requ i re  an orbi.Linf; 
laboriiii%o-ry i s  t h e  e f f e c t  of ou te r  space ioniz ing p a r t i c l e  radia. t ion upon 
c e l l  growth snd l i f e  cycl-e,. 



5. T!ie accessorj  e s  conte~iiplat.ed a r e  : 

A. I l lun lna ted  caxiera-.type lriicroscope and slii?ese 
Be Storage con.l;a.i.ners f o r  n i~ t s ien t , s  and l~arvesi; . 
C, Essentiial spaire p a r t s  f o r  operating comnpoxients. 
D1 Iflore de t a i l ed  t e s ~ p l - . o g r a n s  w i l l  need addfi-tional ins-i;ru_iiienkation 

f o r  gas a,nd liquid. ana,lysis, pfI measurement, c e l l  densi.ly 
measurement, centrifuge,  e t c  . 

E, A lic~.i.ted anounl of' niiscellaneous standard laborat,ory s~xppl ies  
would be useful. These could be a l s o  used i n  o ther  progrms.  



7 -.- 
, 'Zcm Control 

VarLikb3.s Speed 

The compTex-iQ of t k ~  b a t  ppapkt$t ]:ill dotera r r f l j  n@ 
- 

- Recessi-by of gas, pK, ibEL1kraina4;ia~ a d  t . t i i~~ jw s izt"r" = 

.~,4~.'1byr1Cl1e-L;ic Reactor --------- 
r ; * f . ;  ij w i l l  be S O  3-~gated as , 

.i;~, r.0 cs3.af.e t l z ~  rnmjat'oal 
f,: w: CXpOSWE? %he S u e  
7% w j . 1 1  be necesnal-;. to 
kl'Q Ye9 LYZtern %ha% 
w.; i 1. aXLrn~ only tha 
v; r ; j  like spactraa. snasgy 
$a,  t;rrC;er the reactor;., 



- _ _ _ _ - - - _ l _ l - _ _ _ _ ^ p  1 

Pr jlna.rv : To detci-n:j lie -Lke r e l a i i ve  merits of v8rj nus ine3.t &asc:; and 
]?owdereri potassium bioca,vborixte 0x1 fire ex-Li~lgu-ishnient u;idcr 
zero or -partial. gravi:ty, To deicrm.lne ef f e c t j  veness and best 
techniques Tor extinguishir!g S:Lames under zero o r  p a r t i a l  
-avi Ly. --.-....-JL----- L -->-- "- ----- --- 

INSTALMTION IXECJlll t?EMEF\i'rS -- ---- 

I .  Normal Operating Envi mnn~ent:  Equip. at- '; Crew- 1nte 

2,  Weight of Equiplnerlk a n d  Supplies (Ib .)- 225 

3. Volume of  Equipinent and Supplies (cu, ft.): Int.cincal --_cL ; External 
p 
L.2 

4 .  Critical Dimensions ( f f a )  , --.- 

5 .  Li sf of Test A p pa rat us - - ~ e ~ ~ ~ h r n 1 4 2 ~ , ~ ~ c ~ & e r r r , o m r n - ~ e s ~ e x ~  
ga,ges, sta-L ic  vol-tmeters, Inass spectrometer9 s t op~~a t ch  --- 

8 
7. Special Thermal Requirements --&!It--. - 1-u 

8. Orientation: b L a r a ~ o r y d & ! ~ ~ -  ; Eqvipmenf__~~$!!-- 

9. Special Navigation Aecurc-icy d i !  
9 
3 

10, Stubi lity and F30inting Accuracy S?/R ----- -- 
----- 

1 1 . Orbit Requiremenf-s N/R 

12, Gravity Requirements ,_ Both O and Pmt-ia1 p -= [; 
~24 

( --- MANPOWER REQUIREMENTS - 
1. NumberofCrew Required 

2. Skill Cafegories P h , ~ r .  Sci .  --- 

3, Total Man--hours 66 Fj 
b 

4. Chronological Span wars* 

5. Experiment Cycles: Duration -8ars* 

6, Po~ential Hazards 

DISCU%S!ON: - 



I tTE f': -- ASA !,b* 2,1*:)03 
t:$ed No.  5x2 

--- - - - 
6" 0, j 0- f'C'fi - --- VE 

I I'rrfxiary : To d e t e n n j ~ ~ c  the ef'f'ec-tiveness of f e c a l  collcc-kion dcv:ices 
under orbita:l. spaxe conili:t ions-zero g 

S e c o n w y :  To estab1.5.sll s%an<L3,rcl. qpera-i;j.ng procedures for ~eoll .ect ion 
of f e c a l  mat-her 

I 1. tdoin7trxl 6peruzf rig Eutvimntnenf : Equip. -.2&x.bx-.--..-.- i Crew-cr 

2. Weight o f  Equipment and Suppihoi; (Ib.)>O -- 

3. Volume of Equipment arid Supplies (cu. fi-,): internal-- 1 ; External 0 

( 4. Critical Dinlensions (R.) -.- ‘----I 
5. List O F  "rest Appcal-ofus + -- 
6 ,  Average Power Repvi rementrr (kw) 

7. Special 'rhemal Requlrerrserrts -AT&- -- 
8 ,  Orientation t kbarufo.ory _ J T , / R ~  ; % q u i p m s i l t a ~ - -  

9 .  Special Navigoiion Accul-acy ._- 

10. Stabilify and Pointing Accuracy ~ Q ! x - ~  

12. Gravity Reyuiremlenfs zero g 

M4IqPOWER REQUt a-w REMENTS 

1. Number of- Crew Required 5 

2, Skill Categories P ~ V .  s c i .  

3, Total Man-hours lr7752-- 
4, Chmnolsgicerl S p a n .  7 days ---- 

5. Experiment Cycles: Durctt.ion --_____; Nurnber - ~ E L L ! ~  
L 1 6. Potential Hazards r e l e a se  of t ox i c  cont;_a~riinants 

- 
DISCIISSIBbI: 

Collection, f reez ing  and s torage of f e c a l  matter w i l l  i n v o h e  psychologica,l 
and personal  readJustments -to previously es tab l i shed  l i f e  Long n:orcs. The 
zero g environr:ient w i l l  r equ i re  tha't s pec i f i c  phy:;ica:L procedure be e s i zb l i sh  

.-Lo enable safe,  sa,nitary, a.ccepta,ble methods of col lec t ion.  Specia l  con- 
t a i n e r s  r u s t  be t e s t e d  fol- t h e i r  e f fec t iveness  i n  preventing tox-ic contamina- 
t i o n  from o c c u r r i n ~ ;  jn -Lhe sCaL5on eliviro~men"~; sku-dies must be conduc Led t o  
de terrninc- t h e  riature of pax-asi-Lic growth i n  f e c a l  mat-Ler, hac t c r i a l  content 
of ~ r iae rob ic  and aerobic rinJc,ure :iud ihe i r  3 ~ G 3 , % 5  onship t o  ihe s a f e  envj ramen 
of the s-La,tion and %fie er"i'r:ctivener,s of collecLion dev.i.cc6 i n  prevent.jng 'ches 
conLminallCs frorn being :Ll'ue-ra"cd i n  the s"cxLioil n.trnosphei.e. 



TO evaluaJce ua~:-jou-s nle'tiiiids of . f . ooci :refrige~a;i-ion for  lorig 
duration nrissions. To evaiua-t;e methods of food prep;;.4-t io2, 

1. Normal Operat-ing Environment: E y u i p . - I - ~ t ~  

2 ,  Weight o f  Equi~n-rent and Supplies (Ib.)- 20 ----- p 
3. Volume of  Equipment and  Supplies (cu. f f * ) :  Internal -4 

4. Crltical Dirner~ions (ft .) LA& 2 

5. List of yest ,4pparatus T e s t  c e l l ,  t ~ e ~ c p e ~ a t s e  & e s s x r e  
p 
Q 

Warmer + 

6. Average Power lieyuirements (kw) 0- 020 -- 

7. Special Therma I Requi rernents 2ood >rax-rner and f reezer  

8. Orientation: laboratory. IJ/R 

9. Special Navigation Accuracy -ui -- 
10. Sfability and Pointing ~ c c u r n c ~ ~ ~ -  

---- --- 
1 1 . Orbit Requirements R/R - 

I 12. Gravity Requirements zero E -- 

1 I .  Number of Crew Required _ _ _ -  

2, Skill Categories &ye Sci. 

3. T o f ~ I  Man-hours 30 ---- 
30 days 4, Chronslsgical Span .- 

5. bperfmenl- Cycles: Duration l hr. 

6, Potential Hazards None --- I 
DISCUSS1 ON: I= 

I l ~ f l u e ~ i c e  of zero-g enviro~-in:e~i-L on food handling, prepcrrtiion, snd f oo 
storage must be evaluated' rfi-e methods of food stora.ge t h a t  wculd be 
included are tk~e~rioelectrr ic,  d i r ec t  or  i nd i r ec t  rad ia t ion ,  and expendable 
re f r igeran t ,  



FY in:ary : Verif :icati.on of l i q u i d - ~ a s  separator perf orlnance i n  zero 
and nea-L' zero  g~-a;vity 

I NSTAkMTlON REGZt'i Rr-'M&:k!TS\F\EbI TS ---- ---*-- 

I ? i i , .  I , Norri~al Qperating Enviroi-iment: Equip, _ A t t t t  . - _ -- 
- - - 

3. Volume of Equipment. and %uF~- I '- t. i::. > -.- , k:licmaI 

4. Critical Dirner~sians (Re) e a . 1  - a  

5. List of  Tcsf Apparatus 

6 .  t j  vsrccrtc- Pcwer Rcqui rcments (kw) - _ _ _ -  Q~ti ---. 

- T 7, Specicri Therma i i\.gqrii remenls ,-,A:;.. - -- 

8. Orientation: bhore t t~ ry  -I Equipmenf N/R 

9. Special Navigation Accuracy ---JI@R 

10. Stabi lify and Psiniing Accuracy .J/R 

11. Orbit. Requirements N/R -- 

12. Gravity Requirements zero  g 

I I @l\lPOWER - REQUIREMENTS -.- 

3 ,  Number of Crew Required - 1 I 
2, Skill Categories ~ h y .  s c i .  

3. Tofu1 Man-hours -- 30 

4. Chmnolsgical Span 5 da,ys 

5. Ekperirnenf Cycles: Duration 1 day - 1  N u m b e s L  

6. Potential Hazards None - I 

It i s  an t ic ipa ted  t h a t  several  devices -would be i n s t a l l e d  i n  a, t e s t  tank 
erformance. 



inlar:yr : To evaluate %he ze:-0-6 perfoi-r:!a.nce o f  r:anrifida-Le water 
reclctrnzti,o~i syshuns from s o l i d  ~.ras-l;es. 

Secondary: To eva-2.v.a-le pos:;ible use f o r  ' the res i6ua l  ~.raste. 

1 . Nenl-lnl Operating Errvisonmenf: Equip. ; Clew--.-&&L - 
2. Weight of  Equiprneni- and Supplies (Ib .) 40 

3. \~olume of  Equipment and Supplies (cu. it.): Internal- 2 ; b : t a l m o l a  - 
4, Critical Dimensions (ff.. j - 2 ~ 1 ~ 1  l--.--- .---- 

5. List of lest  Apparatus F e c a i , ~ a t e r  r e c S ? ~ n ~ t : ~ ~ n  S : ~ S L ~ : ~ L L & ~ ~ A ~ &  -- 
j-n:;tr~lm~enta-tLon, ~ra-te3- -p~wi t ; v ,_~ io~~ i . t o~  - -- -. - - 

6. Average Pswcr Requirements (kw) -4 .- 

7. Special Thermal Requirements -* -_____________---------- --A- 

9-  Special Naviguflon Accuracy AL/L- -- 

110. Stability and Pointing Accuracy p i , / ~  ----- 
.--- -- --- 

4 I .  Br~if Rquirernenis N,/K -- 

12, Gravity Requireinents z e r o - ~  -- 
--- -- 
IV"LANPO\~JER - ----- KEQUt REIvt,ENCS - 

1,  Nurnbcr of Crew Required I. 

2 ,  $kill Categories --- Fnys. Sci .  - 
3, Total Man-hours 30 - 

4. Chrs~-tological Span 1 "0ni,h --- 
30 5. Experirnel-it Cycles: Duration Number-& 

6, Potential Hazards - Mone ----- 

DISCUSS! ON: - - 
Feca,l  rater reel -mat ion could be urjed aci77antageous3y f o r  su+j~pleinr?nt~i~~ 02, 
drinking or rad ia t ion  protect ion.  Accu-nizl-at ion oi' t h e  r e s i i i ~ a l  irastc could be 
reduced by using f o r  rad ia t ion  proteciiorl or f o r  g l e n t  growth. Tilis ~ i ~ e ~ i -  
ment sllould be accom~plisrie6 oil s ts , t ions [:~*ior t o  the l a rge  s t a t  i c x !  f o r  possribl 
use thereon. M-Lcr j-ustal l a t ion ,  t h e  ex-pcriinen t voul d revev t to o qclu:llif i c r  - 
t i o n  o r  systern evnluat i o n  program. 



4 
NASA bIo, 2,1.2c14 
tr.>cit-hoed Ida. 980 

R - i i i i ~ ~ r  : To de-t;cx-~lii?e ef:i'ec"cive:~~t:ss of t h e  rcgeiit:rn."iive wa-i;e:i= supply 
system (urine, -\~as.te water5 tc h~~urii.dity cl;il~densn.te) under zero-g 

Se~o17cisn.y : TO eval.ua;i;e a(?.i'iln ceii c011cepJ; s fo r  regeaer add; ;ive wa-tes s ~ ~ p l y  
systems. 

" In%. 1 . Normal Operating Environrner2t: Equr p. - ; Crew Innt;. 

2. Weight s f  Eqvipnicirt ctisd Svpp[it:s (Ib.) 1JQ* 

3. Volurne of Eqvipi~ici7t arid Supplies (cu, fi.): inteimal ; b : t e 1 ~ ~ 1  0 - 

4 ,  CrtfIcaI Dimensions ( f f . )  .,L5__11-_1.5 x 1.? -- I 
R ~ e n e r a t i v e  w a t e r  s u p p l y  syst.c:ms, -c.rc?dier gurifica- 5. Lisf sf  Test kppamius  

t ion instrwnellta-tion, gas cl_comatogra,-ph, temp, & pressure recorcier --- - 
6, Average Power Requirements ( 1 ~ )  oLt 1 : ~  

7. Special Themial R~!cjulrernenf.s AI/R 

8. Orientation: kabsr@ai.sry +f~. --------.-I Equiprncnt_EJCB__________1~ 1 
9.  Special Nnvigaf'ion Accurcacy .-&L 

110. Stability and Pointing Accuracy. N / I ~  4 
9 1, Orbit Requirements. N/Z< 

12. Gravity Requirements zero-g 

--- 
WANPOWER - REQUIREMENTS ----- 

1. Number sf Grew Required ____- 1 

2, Skill Categories , &ye - Sci. -- 
30 3,VotalMan-hours - 

4, Chronalogiccrl S p t i  6 wks -- 
5. Experiment Cycles: Bumtion 2 hrs. ; Number l 5  ____ 

6, Potential Hazards None ------ 

Influence of zero-g environment on t h e  performance of regenerative water 
sup$ly systems must be establiclied* Tl1i.s experiment incorporates cxperjmen.t 
No. 2*1.2.15/514. For system qda l i f i ca t ion ,  t h e  ex i s t i ng  s t a t i on  systen 
i s  used. 

-E9ncludcs urine, 'tmste wa,"cr, and humidity condensa-t,e pu r i f i c a t i on  systems. 



R inlary : To determine effecti-ci.eness of a u - ine  pu~:-':i.i'ieation system i n  an 
orbi ' ta l  space s t a t i o n  zero g eriviromnenl 

Secondary: Eysteni qd.al if icat ion of s t a t i o n  uxine p m i f i c & t i o n  systems 

1. Nonnal Opera t ing  Environment:  equip.-&?&^-: ; Cmw I n t e r i  

2 ,  Welght sf Eqvlpment and Supplies (Tb,) 50 

3. Volume aF Equipment on$ Supplies ( c u e  ft.); Inlemai. 

4, Crl.tical Uirnensions (Ti-, ) - . - - 2 3 1 - ~ A - X  

5. List sf Test kplscrratvs - 
monitoring? pressure and teapera,ture recorders ---- ----- 

6 ,  Average Power Requirt?menf-5 (kw) - Q L  

7. Special Thermal Reqillrernsnf.~ &T/R - 

10. Stmbi llty and Pointing A c c u m y  dp\- - 
- 

1 1 . Orbit Requiremcntr .-& - - -- 
12, Gravify Reequi rernerrts - 2erO 8 

kllIr\N$8Vi'E$t REQUE REPhENTS 
cl____--_l__ll___g__ICU__ 

'I. Number of Crew Rcquircd L-..--- -- 1 1 2. 51~111 Categories ~ y .  S C ~ .  - - -- --- 
1 3. Total Man-hours _- 10 nlanhouss -- 
1 4. C h i ~ n o l o ~ i c a l  Span 2 wks. 

2 hrs* ( 5. Experiment Cycler* Dumtion -- ; Number ,. 5 

1 6. Potent ial  Hazards Toxic contanination of space s t a t i o n  stmo - -- 

Influence of zero g environment on t h e  perfo:mance of t h e  p u r i f i c a t i o n  
system must be established.  Spi l lage  of col lec ted u r ine  samples riirrst be 
avoided at a l l  tjrnes t o  prevent conJcamination of t he  statlor1 atmosphere. 
Urine sztrpl-es trill be co l lec ted  on a 24-hour busis  arld properly s to red  

1 u~z"cl run through t he  purif'ica-kion syskem. Transfer techil-riq-ues in tlie 1 
zero g f i e l d  r u s t  be t e s t e d  and v e r i f i e d  f o r  effec-tiveness and cose o f  
operation . 

-- 
2t;li- 



"TITLE --.-- 
IflAGITETI C l3K!IUiT'll Oli Sll E.LDS\?C: ETJRLUAIT OT\I 

-. 
QBJI:CTt VE -- 

Prii!iary : Eval11a:te ef fec.tivei-iess of ecpj.pmei~t 
Second,vy: Cmj,lua-i;e ease of use and relrinbrilf~1;y of' eqinipment, 

/ 1. Normal Operating Environment: C ~ j u i p . . _ % , n L . & ~ ~ & ~  ; Crcv. 

2. Weight of  Equipment c~ncl Supplies (Ib .) 500 

3. Volume of Equipment crnd Supplies (cu. A,) :  Internal 
4 4. Critical Dimensions (if-.) 

cov1it;ers 

6. Average Power Requirements (kw). 1.0 

7. Special Thermal Requirements - W U - & - & ]  

8, Orientation: laboratory - I  Equipment R/N 

9. Special Navigation Accuracy 2 / ~  
10. Stability ond Pointing kcrumcy B/R 

-- 
72. Gravity Requiretnents , 

NANPOWER fEEQUi -.- REMEN'IS 

1. Number o f  Crew Required P 

2, Skill Categories Pliy. Sci. 

3. Total Man-hours 

4. Chronological Span 

5. Experiment Cycles: Duratisrt , 2 , 
6. Potential Hazards 

DISCUSSION: 

mi is  experiment could pa.ve the tray f o r  u- t i l izat ion of a new, perhaps 
rnore effective,  means of shieldr i~ig~ 



EXE1tRl /?;"ltI.s"T A N C  A,Pki.iCAYt SU~L/~/VC~~!\.V I J ~  18906 

- r ~ c i  B,J rs or PELTO ls:~~ac~J I ~ X S ~ ~ ;  T ~ ~ Q I T I - I ~ F ~ ~  T i'.;/iSA Ffo, 2 -1e3 r l  

E~i:i;heed iqo. 505 
---- 

&a]-~a te  ~ic~rsolincl restro 5nt ec~~~iprnent~ i n  a]? operati o:ml 
envivo~lrile~lt. Results w i l l  be uscd t o  cie s.i_g~i op tk111~1ii1 
equ-ipnien t . 

-_p_l- ----- 

1. Normal Opercrtitrg Ei?vironment: Equip .. f n t ,  -; Crew In%- 

2. Weight sf Equfj>rnenf and Supplies (lh. )-25 -- 
3.  Volume of Equipment and  Supplies (cu ,  ft.): Inte~ncil- 

I ,  Cri~ical Dimensions (It. ) . 
5. List of Tes.1 Apparatu~ 

-- 

6 .  Average Power Requirements (kw) 

7. Special Thenncml Requirements -- N/R ------- 
8. 0r. ientat ion:  L a b o r a t o r y ~ &  

3.  Special PJavigation Accuracy ___-- 

10. Stabi l i t ~  crtd Poinfing Accuracy ,__ a / ~  
1----- - - 

1 1 . f' r .,it Rec,lii;cments R/R 

FF3-t!i 0 anJ PartS a'- 12. Gsc. ' i ty  fkcji~irernenfr, .--. -_____________- 

------ 
~/ANI>O\ /~EK ZEQLII REMEG:~ 

2 I .  Numbe ~f Crew P *-{I Iir:ci -__ 

2.  Skill Categories 

4, ~!ira11oln~;ica1 Spar) . ~ a i s s i o ~ ?  duration - -- - -  . - I ---we-.- -, 

--- 

6, Potential Hazards Determine t2ie safeness of each res-Lra,int . 



------ F J Q 3  TJ2STS OF SPE:CT.kL TIED POI? USK 

Prri.~nary : To de-tericine 'the e:f?fec-Liveness of -techniq~res t o  :>rovide 
orLen-tation .iillile going t o  s leep F:, a;t a~.rcJieliing 

I ---- -me-- 
- .. 

INSTALLATI0i.a liEQUlT(!:MFPklTS -______ __III__I---...-- 

1 . Normal Operafir-ig Envi avnr-!e~?t: Equip. In-ter5s~- 

2. Weight of Eyvipment and Supplies ( i l : ~ , )  5 
3. Volume of Equipment and Supplies (cu. Ft.); Infernal 3 

4, Critical Dimensions (ft,) .- 
5. List of Test Apparatus --- 
- - 

6, Average Power Requirements (Icv.~) --_____% 

7. Special Themla1 Requirements = A ~  --- 1 

9. Special Navigation Accuracy .--2$h 
10. Sfahi lity trnd Pointing Acci~racy J~L____ 

1 1 . Orbit Reqi~irernents .--!g~______ 
12. Gravity Requiremenls zero ----- g 

1 ,  Number of Crew Required 1 

Sjlbjects 2 ,  Skill  Categories 

1 3. Total Man-hours -- 18 1 4. Chronological Span 90 days 

Experiment Cycles: Duration sleeping period ; i\lumber 90 --- -I 1 6. Potential Hazards Res t r i c t r i~ i e~  i l n p r o p ~  r e s t r a i n t s  I --- 
DISCUSSION: In a t r u e  zero g f i e l d  t he r e  i s  no "up" or  "down" except a s  f ixed  

equiprnentorientat ion w i l l  e s tab l i sh .  I n  order t o  e s t ab l i sh  a 
nlirid s e t  of 8.n operator r e l a t i v e  t o  h i s  es tab l  ished equipinent operations, it 
\ r i l l  be advantageous t o  provide hini with a s p a t i a l  or ienta t ion.  The physical  
arrangements f o r  sleeping should be a s  nearly i n  keeping with conmon usage a s  
possible,  i. e., sleeplng "ups5 de-do~m" to  norrna,l o r ien ta t ion  of surrounding 
rnrty produce psychologi c a l  ~ ~ p s e t s  - i~ l~ ich  might a f f  e c t  perfomlance of the ast ro-  
naut operatoor. Res - t r~ in t s  rmst 732 such SO 8s not Lo c rea te  un-pleesant re-  
s t r i c t i v e  l j ~ n i t a l i o n s  on the normal movements occurring during sleeping hours 
Movenients of' -the bed nilus-t; not be abrupt or  v.ioleni so a s  not ?XI intecerfere 
with normal sleeps Peufornlsnce s r i l l  su f f e r  i f  3nsuff.lcient r e s t  occurs. 
iaequzte  s ~ d e ~ u a r d s  nrusi, be axailrtble t o  prevrnt  ro l l ing ,  : ; p i m i n ~  o r  rota-  
t i o n a l  e f f ec t s  of Lhe bed riiovements w h i l e  t h e  bed atlern-,ts Lo m8ir:tnin a - I I ~ ~ ~ ~ & + @ + . ~ .  ~ + + e J - a ~ - v e -  &~~~~~~-~-~~11-k&%-ftiwi~~-?c33b------ 

267 



TITLE --- 
\fEIGfiYiUSS COI\QITION I 'EEUD!G !lEV I L  Es 

N/"\,4 1\10. :"1.3.3 

tnckl-iec.6 No. 508 
-- -- --- 
OBJ ECTI ?/IS ------ 

R - i ~ , l a ~ y  : To de tei?ni ne ~ ~ d ~ i c l ?  of severa l  feecli!zg tecililiquds i s  rriosi, 
sad-ti.sfactory undel- wci g!llL.ess concii t i o n s  

Secondary: To cieterminp t h e  eff'eci of ;.&TO gravi ty  o r  ~ r e j ~ l ~ t l e s s n e s s  on 
t he  a b i l i t y  of .the a s t r ona r~ t  t o  inges'c food. -----------" - ---- 

I NS'TALLA"I"iOI.4 I<EQUIREh.lf N ' f S  --- ---- 

1. Iqorma! O p e r a t i n g  E n v i r o n r n ~ n t :  Equip. I ~ n t e r i o r  ; r e  I n t e r m  

2. Weight o f  Equipment  and S u p p l i e s  (Ib.) See a-ttaclled sheet  .--- 
See a t -  

3. V o l u m e  of Equ ipment  a n d  Supplies (cu, Ft.,): I n f e r n n l - r t ~ ~ ~  ; Exfernul 0 2  
sheet  

4. C r i t i c a l  D imens ions  (ff * )  See t t t t a & e b b i ~ b -  -- 

5 ,  List of l e s t  Appara tus  spec ia l  can opener tc.. spec ia l  rnoalmiece with sciueszx~ I)  
handle; 2 )  polye.tl?el.ene bags with -- n:outl-itube f o r  squeeze i n j ec t i on  of ---= (con t%:  

6, A v e r a g e  P o w e r  Requ i remen t s  (kw) _____a- - ----- 
7. S p e c i a l  ' i he rma l  R e q u i r e m e n t . ~  A/R- -- 
8. O r i e n t a t i o n :  ~ u b o r a t a ~  -->L ; Ecjuii-rmsntJ$!li 

9. S p e c i a l  N a v i g a t i o n  Accuracy 2 / ! -  

18. S t a b i  l i fy  a n d  P o i n t i n g  A c c u r a c y  l L  

1 I .  O r b i t  Requ i remen t s  I~/R -- - 
12. G r a v i t y  Requ i remen t s  .-,,LZea3o- weuu-s cona$&n -- 

1. N u m b e r  o f  C r e w  R e q u i r e d  - 9 

2, Skill Categc t r i e s  Sub,? e c t  s 

3. Total Man-hours  189 - - -- 
3 +71<s 4, C h r o ~ ~ o l o ~ i c a l  Spatl . - _ _ _  -- - 

5. Exper imen t  Cycles: Buratior. 7 ; Number -_____ 3 

6, Potent.ia1 Hazards None - -- -- 
- -- 

DISCUSSION: 
Each as t ronaut  subject  w i l l  r a t e  each food item of each method f o r  t h e  fol- 
loiTing: (1) Ease of preparation;  ( 2 )  Ease of handlfr,;;; ( 3 )  Ease oL" iri:resiion; 
(4)  Taste; ( 5 )  Hunger sat isf 'act ion.  'l%e r a t i n g  w i l l  be on a 6-seal,-.. 1-2 
unsat is factory ,  3-4 poor, 5-6 good. W t a  w i l l  be accwnuleied -tllrou,l1out t he  
exper.inlenta1 per iod bnd questiolraire data ~: i13  be -i;ra,nsmi-L-ttd -Lo ~ a l % i l i  Tor 
ana lys i s .  Tile t h r ee  metl-iocls of food ingest5.011 desc r i l~ed  i n  5 above iiill. each 
Be t r i e d  on one ~reelc merlus* %70 ( 2 )  each of t11c l-ij.e&-E'a:;Ls, lunclie,,, dinners 
l i ~  ea.ch rne"i~od w i l l  be  a.ccomplished while operatiiilg 1i.n a pri.s:;xrized prcsscre 
s u i t  equipped with an infl:i.@it feeding po r t  i n  .tile helmet assembly. 



2, s i . i l l  be de~Lerrni~ied by -the food:; provided 'lsy t21e food inilustry. 

3. packagj.~ig and f i l i a l  vol lu~~e ~ . r i l 3 .  be governed by r.eq~1irernen.i;:; foj: a-t 
l e a s t  9 men f o r  3 meals/day f o r  21. days. 

5. (cont.  ) prepared foods (semisolid) ,  3) sxpply of polyetliylerle baks 
(e:npty) i n  .rsrhich dehydrated foods ~ i r i l l  be prepared for  inges t iou  by 
i,he addit, ion of -\t7ater. lt) p e p a x e d  questionnaire:; - \ . r i l . l  be used -to 
obta in  a s t ronau t  reac t io l i s  t o  val-ious foods and d i f f e r e n t  methods of 
ingest ion.  



< 
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EXPET",j.AFb!I AND Rl'a"3-ICA*TtC3i.I SIJEaiib/\Ai:Y T31 2 8306 C r l  

"ITLE 
----= k4ASA P&i, ;i.!L.3.1~ EVKLLTATIOi; OF PTIC~TTC'I'JY3; CLOrl?i3:\IG 

bckhetd  No, 517 
- - - Am-" a- -- - 

8 & , I  ECY ----- G \fil 

Prhlary  : To determ:il;e "Lie e f f e c t i v e r ~ e s s  of pro'tectj-ve clot i l i~?g:  -i.hennal, 
pressurized,  c o v e r a l l  i n  space s-ba-bion oper8,t:Loils both irkra, 
and extra, vehicul.ar oj~era-i;i.ons 

I .  Morrnal Operating Etlvironment: Eyulp. :hitLi 8: 5 2 x t O O ~ ;  C i e ~ g  Jn t .  & 

3. Volume of Equipment and Supplies (cu. F'r.); Internal_6-___-- ; E x f - e r n a I ~ - - , -  I 
7 

4. Crltical Dimensions (ft .) 
5, List of  Tesi- Apparatus - 13iomdi cal- m o ~ i t ~ o ~ - j  i l ~  capa .b j . l i t~  f o:r heartra.t;ex--- 

heat -vent i l  a t i o n  

6, Avemge Power Requirements (Icnl) - L______ 
7. Special Thermal  8equlr.en1enf.s N/R ------- 

8. 0rienluitic.n: h b o r a i - o r y ~ - ~ ~ - -  ; E q ~ l f  p ~ ~ e r l ~ . - ~ -  

1 9. Spzcial Naviga t ion  Accuracy &___ -- -I 1 10. Stability and Pointing Accuracy D/R - - _ _ I  
-- - 

1 1 . O h i t  Requireirients IQ/W -- 
12. Gmvity Requirements , Zero g - ---- 

1. Number of Crew Required a , l l  - -- 

2, Skill Categories S ~ ~ b j e c t s  -- 
3. Total hrtan-hours 90 - 

/ 4. Chronological Span 90 days -- 
d a i l y  1 5. Experiment Cycler: Duration .- ; Number_- 90 -I 

6, Potential Hazards Exceeding p l ~ y s i o l o g i c a l  to le rances  - 

-- 

All- gar~nents  taken on board space s t a t i o n s  will have been t e s t e d  i n  environ- 
mental siniula-Lors a t  ground l e v e l  condi t ions  - Standard g and controlled 
teroperature and pressures .  l?iese garments w i l l  ther, be checked on f-ioard space 
s t a t i o n s  under zero g condi t ions  and botli i n t r a  and e x t r a  vehicular  condi t ions  
a s  il l i i icated by tile na tu re  of t h e  garrilerlt o r  the i r  e f f e c  ti veness a113 cornfort, 
ease o i  d ~ ~ l ; i i i ~ ~ / ~ ~ o f f i ~  and ~ r ~ a i n c e n a n c e ~  I 'ressure suits  s t i l l  be worn inLrci 
vehicular  l 'or v e n t i l a t i o n  e f f e c t i  venens unpre:Js~vizcrl,  aild ufider teert condi- 
t i o n s ,  pressurizerl.  Adtaquacy of o p e ~ a i i o ~ i s  f o r  mol)i l i ty,  cii~ii'or. t, riissioli 
perfonncince re r lu i re~ i~en t ;  and pro tec  t i 0 1 1  11i1.l be  anri LLr~eds Bio~nedTcul 
moriitoring w i l l  be i n t e g r a l  rrith a1 1 pressure  s u i t  t e s t  p~~ogr'arils. 



To exani.ne -the e f f e c t s  of long 'berm exyosure of t h e  space 
en.v-jl.olmcnt on ilia-terial p rc~per t i es  

Secoliilary: To comnpaTe resu.1-ts with t he  dn,ta obtained using s5~11uu'laI;ed 
spa,ce eliviroizn:e~?l;a.l condit ions i n  ea-rth space clixrnbers --- ---*----.-.----- -->- -- -- ------ 

1. Nonnal Operating Envir~nrr:ent: & c q ~ l p . ~ t ~  ; Crew :InkP. t; fb:i;. 

2. Weight of Ecquiprrient and Supplies ( i b . ) S O  -- - 
3. Volume of  Equipment and Supplies (cu .  ft.): Internal ; External 8 

4. Crlticcrl Dimensions (ft .) -- 4 

/ 5. List of Test Apparatus 

6. Average Power  Requirerneni-s (I<w) A F k _  

7, Special Thermal RequIrsrnenGs 

8. O r i e n t a t i o n :  Laboratsiy p&n_p- ; E q u i p r n c n t ~ ~ .  

8. Special Navigai-ion Accuracy N/R 

1 10. Stability and Poin t ing  Accuracy d / R ,  - ---- -4 
/ 11. Orbit Requirements IV/R ----- - -4 

12. Gravity Requiremenl-s Gr~ .v i t f ;~  f j B U  not i r ~ ~ o r t a n t ~  

1. N u m b e r  of C r e w  Required 

2, Slci!l C a t e g o r i e s  

3. Total Man-hours 

1 5. Experiment  Cycles: Duration ; Number___- - - - 
( 6. potential ~ o z o r d s  Extravehiculm a c t i v i t y  -- 

Skpplies expended w i l l  be 60 3.b i n  3 months. Development of an accurate 
weighjng device i s  highLy desi rable  f o r  t h i s  experiment. 



c3 a rat-=- \ f -  Oar - rise f Bvit 
To measure t h e  mechanica,l proper%ies of e l&s%ic  ma'tel-ials I 
a f t e r  long .tcr~ii space exposure. 

Secondary: To evaluri"ce "Le clianges i n  ~ l e c b n ~ l i c a l  p roper t i es  colripared 
with l a b o r a t o s ~  'test data. 

~ _ j _ _ _ _ _ _ i i l _ - l _ _ ~ - & - ~  --- ------- 
REQUIMEMFMIS - ---- --------- - 1 

I 1. Nom~nt Operaf-lng Environment: Equip. A L ~ ~ .  i C r e w . 3 ~ 1 ~ . - ~  

2. Weight o f  Equipme& and Supplies (lb.) 30 --- 
3. Volume of Equipment and Supplies (cue . I n i a r n o l ~ - _  ; E x t e r n o l L  

4, critical Dimensions (fi-.) --.-.-.- 

5. List of Test Apparatus - T e u & L ~ _ & ~ j  

6, Ave~wgc Power Requirements (kw) ->Z-----. 
7. Special Thermal Rcquirernentr .A/!. 
8. Orientai io~~: Laboratory 11~23 

9. Special t\lavigation Accuracy ----..--WL 
10, Stability and  Pointing Accuracy U/I! 

7 I .  Orbit Requiremenis N /R 

12. Graviiy Reyui renwnts Zerg-G 1 
I 1. Number of Crew Required 1 

1 2. Slci I1 Coiegories - &ye- Sci. 

1 3. Total Man-hours 52 
4. Chronological Span 26 ~ k s e  

5. Experiment Cycler: Duration 26 17ks4 ; Number 

6. Pclfenfial Hazards None 



TITLE - NASA NO, 2.2.1.3 EVRI,LTATPOT\T OF T7Ei Ir:F7~EC1T'S 014' EWOSUTG 7'0 Tlii;: 
SPACE ENlOROi\S~Kli'4T ON 'ITJI~~~NSPP+REJ~T -MA1 'i?!ZMLS Lockheed No. 524 

Primary : To eva11i.ate "che efif~t of t he  space eirvlromiellt oil ~~~~~~~~~~~~~k 
rna"i;el.ials. 

Secondary: To compare %he resixl.t,s v i t h  -i,l~t? test c3al;a obtaj-ned in t h e  
simulateci mace  chambers. 

I I .  Normal Operating Envi t~nment: Equip. 1nntt; S:LJ!$~~ ; Crew 1n-1; 

2. Weight of  Equipmeni- and Supplies (lb.) 150 

3. Volume of Equipment and Supplies (cu. ft.); Internal-:! 

4, Crltical Dimensions (ft.) 4 - 

5. tist of Test Appcimtus Mirror f o r  visu-a1 observa,tion 

6, Average Power Requirements (kw) - 0 I 00.7 

7. Special lherrnal Requlrernents -I'J/R 

8. Orientation: ~nbosato~-y~&. - I  Equipment N/R 

9. Special Navigation Accuracy --~@!PL 
10, Stability and Pointing Accuracy 3; 

11.  Ohif  Requiremsnfs N/R - 

12, Gravity Requirements Gravity f i e l d  not  W o r t a n t  - 

1, Number of Crew Required 1 

2, Skill Categories Phy. Sci. 

3. Total Man-hours 800 

4. Chmnological Span 1 yr- --PAP 

5. Experiment Cycles: Duration Conto ; Number 

6. Potential Hazards -- Extravelxi.cular a c t i v i t y  

I DISCUSSION: --- 
Ten pounds of supplies (1/2 cu. f t .  ) w i l l  be re turned t o  Earbh each 
90 days. 



-1__11_1_7 ____------.-- --.---______- 1 "..-----------.- 
OBJ ECTI tf E 

I"r imary r To (IeLerfiiillc chailge:; in spectral  charac?;eri.sJi.ies f o r  se lec ted  
the~rna l  control. surfaces (luring ex.tenSi.ed operation I n  space 
and -to contiliue inves-tigation t o  f i n d  sevei-a1 t h e r x a l  con t ro l  
su_rfa,ces ?.:ith mininlal changes d - i ~ r i n g  long o rb i t a l  l i f e .  

,_7--*--___̂ I-__-- ----..-- - 
INSTALtb4*ll0i;J REQ\J I  REMENTS - _  ----- - 

1. Normal  O p e r a t i n g  Environinnnt: Equip. Exixt* -;Crew Znt. ~iormally ----- 

2. Weight of Equipment o n d  Suppl ies  (lb.) 100 - - 
3. Volume of  Equipment and Suppl ie r  (cu .  f'r.): i n t e r n a l  6 _ ; 2 W e m d  

4, Critical Dimensions (fi-.) me - 
5. List Test Apparatus Tape r e c ~ g e r ,  wheaLstone bridge of so1a.r c e l l s >  

- therrnoco~~ples --- 
6. Average Power  Requirements (kiv) - 0.03 - - 

7'. Special Thermal Requ]remenfr ~ 8 i l ~ l . c  i n s u l a t i ~ n  from s - t a 9  -. 

8.  Br ien ' rn t i sn :  h44horatory. ; Equipment- Sbn 

9. Special N a v i g a t i o n  k c c u m c y  ~ L R  
50. S t a b i l i t y  a~nd Pa in t ing  A c c u r a c y ,  N/R 

-- -- 
11,  O r b i t  Requirernenks N/K - 
12. Gravity Requirements- Gravity f i e l d  liot importauit 

1 ,  Number s f  Grew Required 1 ----- 

2. Skill C a t e g o r i e s  - my,  s c i .  - 

3. Tota l  N\an-hours 1830-2730 - -- 

4. C l ~ r o n o l o g i e a l  S p a n  . 175 .- 260 :.ilrs. 

5. Experiment  C y c l e r :  Durat ion 9' min/day -I Number- 25 

6, Potential Hazards  None . 

w 

DiSCU5SION: 

Supplies expended: 20 1%~. (0.5 fte3) every 90 days 



X3- LYII a ~ - y  : Extisliine %lie pencL,.a-tions u i l d  cxoti~erriz~g efCecLs of meJ~eorolds 
on various types of ~uaterjals. 

Seconhry: Compare ~ i ~ a t e ~ - ~ a l  daminge -\.rlr,h craters produced in high 
velocity rcsearch facilities 

2 ,  Wefght of EyatEprnci-rt a id  Stsppiias ( l k r . ) _ _ . 2 ~ ~  

3. Volume of Equiprrienf- and Supplies (GU, fie); Internal 1 

4.  Crltlcal [Czirnensic~i-is (fi . ,)  , 1 

5, List of Yes+ Apparatus -- None- -- 

7 ,  Special T h e m ~ ~ \  Raqitlr~rnenf-s --JQLkL- 

8. 0rienfof.icrn: bbrclifaiy -'cII&L.--- ; EquFpmsnl". 

-- 
1'1, BiJoif P L e q u i r . s m s n f . s ~ ~ ~ / ~  

12. Gravity Requi remenfr; Gxavi-ty f $.eJd. not jjni30rtant 

'1, Number of' Cmw E e q u i ~ - e d  -- 1 

2, Skill Categories 9hy. - Sci.. 

3, 'Total Ab-tan-I~outx 8-24 

4. Chms~alegical Span 30-90 --- &,ys -- 
5 ,  h p r i m e n t  cyc l e s~  nu ~ra t' ion 2 hrs. 

kt. Potential Hazards None 



-- --- 
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OT\qx-- SJ?iTii GMTQ'J'Y C0P:D:iTS OX5 ~ D C ~ ~ I Z G ~  NO, 528 

pr 9 ~ ~ m - y  : E\aIua.te 1~1brica.ni;s i n  zero gra,vi%y to dt.f ine t h e i r  expectant 
l i f e .  

Secundary: Devise means .to insure uniforln circu.la.tiol1 of 15.qui.d 
lubrican-t s . 

Znt* 'I, Normal Operating Enviiwnment: Equip, -.-_, Cretv. Into 
- I  

2. W c i g h t o f E c j u i p m e n t o n d S u p p l i c ~ s ( I b . )  O 7p 

3. Volume of Equipment and Supplies (cu. It.); Internal- 0 ; b::~@r~ial-0 

4, CaZfFcal Dimensions (ft ,) .-- 

5, List cf Test Apparatus -Use~ a.naljkica1 equ5ppmelit conunon -to other e x p e r b e n t s  -- 
- --.-- A 

6 ,  Average Power Requirements (kw) ____- 0.1 

7. Special Thelma1 Requireri~entr -& 
8 ,  Osienl-ofion: ~ r ; r b o m t o ~ . _ @ ~ ~ -  ; Equipment N/R 

9. Special Navigation Accuracy NIB 
1 10. Stability and Pointing Accuracy DLB -- __I 

--- --- 
1 9 . Orbit Requit-ernents N/R 

12. Gravity Requirements l b t l ~  0 and l'ar'tial E; 

'I. Murnber of Crew Required - 1. 

2. Skill Categories - By. Sci. -- 

4. CI.;mnofogical Span 500 hrs. 

5. ExperirnentCycles: Duration 0 a 5 h r s *  ,,; N~trnber. 24 

( 6. Potential Hazards None -1 



NASA 120. 2e2.1s7 

,Lee?c!rl~,~c.,d Ne. 530 

To determine feasibili-ty of processing ll~uid iu-briean-LY for 
re-use, to cle.Lerrrrine ,ori;er;t of' reco-wry, to d.eLermine nev 
material 11.~1~dLing proced-trea, to foyi~ulate ueconunenda.i;j.ons for 
lu -br ica ,~ i t  xrecovery eq.uipn!en% design. 

1 NS"[A&IJ%TI @N REG231 f<.E)i4/;\ENTS 
7--*- --- 

1, f*,larmcsl QpornfPng Environrr~ent: Equlp. 1nt-e 

2, W s l ~ h ~  of Equlpmenf. and Su 

3,  Vofume of Equipment  and Supplies (cu. ff*): Internal 

4, Crltlcal Dirnensior-is (ffE..) , 

5 .  s f  ApE3-arx3tu$ Clo 
--a*Uiid-&;ia 

6. Avemge Power R a q ~ i  r ~ r n e r ~ t s  

7. Special %hernial Requiren~ents 

8. O r f e n f a t i o n  i k b o r a t o v 2 i L ~  

9, Special Na\/igaPlon Accuracy 

--- 

11. Orlaif Requirements 

12. Gravity Rsqul rameni-s 

I .  faumber of Crew Required 1 

2. SklIf eatogrsrisss A I ~ .  Sci. - 
3, Total k n - h c r u n  4 - 

I+ hrs* 4, CI-imnslcsgical Span -- - 
5. kpsriment  Cyelesr Duration .-i?-@s- ; Nt.r-.,ker 2 

8. Potential Hazards None - 



subscq?enl u sc .en %lie design of spi?;*cecr,&f"t heat  exchangers, etc 
Secondu;l.y: To assess the kr~port~snce of con'vective he&% %ransPer i r i  

various porous ma-f,erj.al s ( 5  ~isulntoi-s ) . 

1 2. Weight of Equipn~eni. and  Si~pplios ( l b . ) l 5 0  -- ---I 

1 4.  Critical Dilneiislons (ft .) . _--+ 
5.  b.i'sf of y e s t  / I \ p p r ~ t u s  R e c ~ z ~ i p ~ o ~ n i ; i o r n e e t e r  
- - heat  source chart --- 

7 ,  Special Thenmal Requirernc!-~is 
I?/II 8 ,  G)rkentation: kboret~ry-.--.-.___. - 

9. Special Navigation Accuracy . A L  
30. Siabi lity and Pointing Accuiniy ~/n-, 

12. Gravity Requlremsnts &TO--G 

1. Number of Crew Required - 1 -  

2, Slcf 11 Categories , Pl?y, Scj.. 

3, Tofal A4an-haun 96 -- 

4. Chm~~ological Span 1.7 trks. 

5* Experiment  Cycles: Dura t ion  --&,-ibs. ; Nurnbsr 

6 ,  Potential l-iazards ELec-tr5.c heat source 1na1fun 



* 1;;nDIpdG OF i~x;j,i; IH A STACG E~.TWIUI;J~<EIIT 
f~oaid No. 533 

------ ----------"-------- -.--------- ma-- --- 
$I%E,JIICif%VE ------ 
PC i r m ~ y  : To determine Vie deg-ree of cold \:el<rLng ~sh lch  ocsc?.ws be-tween 

sLa-Gloiz~.~y & uiouJ_~lg me'c8.S surfaces (s:Lulil_ar or dtssinl.ilas). 
.ce f in i shes ,  di s~.j_1nri.3.ar meLals, 

space condl-i,ions Si heat prcssuye on cold .webd:ing. 

2. Welglst sf Erjuipn~etlt and Sappiias f!b.).-;i_~) -- 
3. Volume of Equip~nent and Suppll i~s (eu.  R , ) ;  Internal-- 

1 4. Critical Dimensions (N.) -- 
5 .  List o f  Test 

-- 
6, Average Pa 

7, Special Theanal Requirements 

8. Orientation t hboratoiY-~L~ 

1 9. Special Navigation Accumcy - 

I 10, Stabf llty and F~rrtPlng Accumcy . J ! ~ R ~ . - -  - 

1. Nurnkt~i- of Crew Required 1 

2, Ski![ Categories ,' R ~ s c i .  ... 

3, Total Idan-hous 52 

4. Chmnslogica! Sp3n 

5. kperiment Cyclarz Durat ion =------I 

6. Potential Hazards 

DI SCUS918N : 

Welaed specimens will be re-Luavned t o  earth f o r  f%~%her analysis a,t 
t h e  rate of 5 lb per 3 rrloso period. 



Q-d;ASA No, 2.2 -1 .:1.0 
ACT nrn?lr 019 ~.:JCI~ S~D?I:~USP?TC bc l~ i~c~sf  NO. 993 

A ------ - -- 

Primary : 270 de'ce~nilie r i l i~ ihcr  any po~t . io i ls  of the sj~acecrar'c become 
s i g n i f i c ~ m t l y  ~ n d i o a c t l v e  

&confi=y: Monitou r ad i a t i on  l eve l s  L7?3oa,rd a spacecraf t  

1. Normal Otsercrflng Envimrtrnant: E q u f p . ~ _ & & - ~ ~ ;  

2. Welght o f  Eqwlpnseisf and Suppiles ({be)- 25 -- 

3. % t u r n  of Equipment  and Supplies (CU, f i e ) ;  Internal-  2 ; External 0 

, 4. Crttical Dimensions ( f te)  2 - 

5. Lisf of Test Apparatus lo\.7 en_erg p ~ r t  i c  l e  counter sycem 

-- 
6 ,  Average Power Rcqu'lremenfs (kw) .O',-- 

7 ,  Spacla'i "T~emrrnl Rsqulrsmenfs in'cerna,I locatio1z is su f f i c i  en t  

; fquipmsnf;-  N/R 

1 9. Special Navigation Aecumcy - 
1 10. Stability and Pointing Accuracy 2 0  ----I 

- - - 

1 1. Orisit Requirements , mst know pos i t ion  hi sto3:y 

12. Gravity Requiren-icnts none --- 
I 

1. Nunher  of Crew Required 1 - 

2, Skill Csttegorico - Phy, Sci .  -- - 
3, Total Man-kaun -- 60 - 

6. Potential Hazards none . 

This experiment could be performed by monitoring t e s t  coupons which a re  
made of mate r ia l s  used i n  the  const ruct ion of the  spacecraf t ,  
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Psiasry:  To find %he physical v o r i ~ l ~ l c s  which causes chnn[;e and determine 
degree of  charae  i n  r a t i o  of' so la r  absorp t iv j ty  t o  %hernial 
emiss ivi ty  

Secondoiy : To dev c l u p  improved mna-beri nls fo r  thelusl- c olz"r,rol 

3. \bolwms of Eqviprrient and Supplies (cu. f f , ) ;  Internal ; External 

5. List of 'Pest Appmi-us Photometer, --------- riphere refl.ectometer, the  
&, radj.ome.tric e q u j - ~ n t  

ppp 

6. Average Power Raquirernents (kv4) 002  

7a Special Thermal Requirements 

10. Stabil i ty and PoYntfng Accuracy, k lo0  of s 

1 ,  laumber of Crew Required 3. man (1 hr/mo) 

2, Sktll Categories -  by, Sc i ,  

3, Total Nk~n-houss 

4, Chmnalsgicai Span 

5. k p r i m a n t  Cyclest Bumtion 

6, hfential Hazards 

I DISCUSS1 ON: 

Coated metal s(-~nples \?ill be exposed t o  space enviroi-:?-ant, Per iod ica l ly  
t h e  t o t a l  t h e m 1  ernikttance and so l a r  s,bsolption w - determined by 
calor imetr ic  measuremen-ks while specimens a r e  moun drnal ly  . 





P r  hnar y : Effect  of space expmuye on R;t~lrLive materFa,ls subjected t o  
so los  ra&J , t i o n ,  meteorites, Qaclaujll & cosmri.c 1-adiation 

p Snt * & E r t ,  1. Namal Qissraili?g Envimi~rnent: t y u l p ,  -* ; Crew I n t  , ! 
2. IVeight of Equlpmenf. and Supplies (ih.) 8 ~ b ~  . 

3. Volume af Equiprrrent and Supplies (cue Re): i n k r n a i  A 3 L "  ; hterna! 

4. Critlsal DirilertsIsns (ft*) 2szt4 leilgth 

Microscope- ( t o  . 7 . 7 ~ ~ ~ ~ ~ )  Heat t r a n s f e r  t e s t  u.nLt, 5. List af Test Appra tus  --__.-._____-- 
o p t i c a l  pyromete~~ and an8l:fticaI bal-a.uce 

6 .  Average Power Require 

7 ,  Speclal Thc;maL Rsqulr 

8. Orienfutiori t h b o l p t ~ l y  

9 ,  Special I'davlgmt5on Acc 

90. Stabil1.1.y and Polrrfitig Accurclcy - ---- 

1 9 . Orbi t  Requirements -- R/W 

12. Gmvi ty Requirements N/R 

1. Number of Crew Required 

2, Skill Categories 

3. Total W\an-houn 1.45 - 

6 ,  Potential Hazards 
r e ~ u - i r e d  

DISCUSS1 ON: Ablative mate r ia l s  t r i l l  be exposed t o  space environment and 
pe r iod i ca l l y  examined & t e s t e d  t o  determine t he  e f f e c t  of s o l a r  rad ia t ion ,  
vacuum meteori tes & cosnic rad ia t ion ,  Specirucns t l i l l .  be v i s u a l l y  ex83nined 
with microscope, To Cletennine dimensional sta,bLIity aad t o  deteritline 
degradation o f  mate r ia l  str-ucturc. Beat t r a n s f e r  t e s t s  .will be performed 
on specixens t o  determine the e f f e c t  of  space e n ~ i ~ o z m e r ~ t  on thermal 
t r a n s f e r  p roper t i es ,  Wci&t reductions w i l l  a l s o  be deterudned, 



EXPE(II IAf  i-aT i.":i.di> hi"j-blCkt'ri 0i.I S \ J f \ ~ ~ ~ t ~ m ~ ~ b / : ~ "  xil? 3 89% 
---_ _ -______-- -l_l_____-ll_ 

^ 

P o r t  Pi i ---A- 

B@ - E a 6 1.E I<FFE C YS O't? SPACE E:ii??rTi3iL;ir.IE1n7 ON Y'iE \.lib-! % 4 Y k S  1'40. 2 -2 .1..13 r 4 - 
PROPi:R'_rB S OF b2:%11~I,S (~r'iII1' i! : SLID EqG i a @3 
3%-f CJi:i 01~) Ethhed No,  993 - 

O3.d -- Ley& YE f-2 

i.; 
Primary: To stu.dy the Leli8,-vior of s l i d i n g  bearing matcr2 a l s  i n  space 

environment 

II<SThLIFAPt ON KEth-?tiTREM\SNTS --- ----------- 
1. Normal O p e r ~ t l n g  Env i ronmen t :  Equlp. ____ Exte r io r  - ; CmWW I n t e r i o r  -. 

2, W d g h t  of Equipi~lsnt  and Supplicts (ib.) 10 (excluding readout equip.  ) 

3. Volume of Equipment and Supplies (cu. R.): Infeinol..--._O_o_o ; ~xternal-L/2 ft3 

4, Cr t t fca l  Ditrrenslsns (ft .) 

n  gage on e ad1 smpJe. 

6, Avemge Powor Rcyuircrnents (kw) 0. 01 

- 1 0 0 ~ ~  t o  - 5 ~ 5 0 0 ~ '  9 e  Special Yheimal Reqvirertrants ---- 
8, OsientePisn:  1sbrarafor-y None ; Equipment I~LR 
9. Special NavigcsPInn Accuracy --!!!!le 

r 
12 

10. Sfability and P a i n t l n g  A,cc;uracy .-!!"ne 

I One I .  Number: sf Crew Required ---- 
2, SklL! Ccrfegories 

3. Total Man-hours 

4. C h i . ~ n o l o ~ i c c s l  Span 8 --- wlis 

1. day 5. E x p e r i m e n t  Cycles: Duration --.-A ; Number ,  2 5 
6, Potent ial  Ktlrzards None 

I DISCUSSION: 

Readout i n s t r T m e n t a t i o n  t o  be shared v i t h  o the r  t e s t s .  

For purposes of program scheduling t h e  experjmen-k w i l l  
be conbined with 2.2.1.13/993 ( p a r t  B) 

.----- ---- 
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EX PYPV L , ; ~  F, t ,,:ld'T %- AND AppMCi%'rl Old SU/fi!iI'CAw IJ? I 8905 
---- (Pa r x t  13 ) 

y------"- "---"--rc_rrilg 

Yrinaary: To tievela;) i.oJLing e2.e:r~en-i; bee,rings for use Ln space 
envi roments  a t  high loa& and I_oI: speeds, 

I ,  Nomal Qpemilng Enviiztntne~zt: Equip. E x t e ~ i o r  - ; c~~~~~ 
2, Vdelyht of Equipnsenf and Supplies; (Ib.) 2 0 

3. Volume of Equipment and Supplfss (cue R e ) ;  intern, 

5 .  List of Tesf Appmfus - 

6 ,  Avamge Power Requkramonts (iw) 

7, Special Thermal Requi remeni-s 

8, GarIentationt bbrato.cat.)r 

1 9. Spacial Navigation Aeculocy None - 

11. Orbif. Requlremants -..-- 

12. Gravity Requirements 

Idb,lqf""OVVER REQUEREA4ENG 

1. Number sf Ctaw Requi 

2. Skill Ccrfsgori~s - 
3. Total ! h n & a u ~  125 hr~. 

4, Chmnsletgieaf Span , 25 wks. 

5.  hparimenf Cyclesx Duration 

6, Potential Hazards ---. 

Par t s  t o  be inspected at conclusion of t e s t  

or purposes of progrorn sdle 
be combined. with 2,2,1.13/993 (part A )  



Pri~rljwy : E s t ~ b l J s h  s t r u c l u r a l  de s ig i  critxeria f o r  the  safe  manufactu-re 
of space vehic le .  

In%. 85 Ext , / 1. Normal Opamting Envi ronment :  Equip. -- I n t  ; CrewJ 

2, \lilol yht of Equipnlent and Supplies (lb ,) 
3, Volurno of Equipment. and Supplies (cu. F s , ) :  

I 4. Critlcal Dimensions  ( f t . ) -  10" d i e & !  t e s t  ~ - h _ ~ ' ~ ~ : g M & c ~ & r ~ l ~ ~ ~  

pye ssure cycling con t ro l s ,  i n s t r m e n t a t i o n  -- - -.---- 

Average Power Requi reirrenf-s (kv~) 

Special Thermal Reqvlrements no requirement -- 

Orier~tcitioi~t Laboratory me n t  ; Equipment no r 
no ren~kirer?ient Special NtavigerfPon kccuracy --..---.--- L1l 

----- I 

1 1 . Orbit Requirements - no r%uirement 

12, Grav i t y  Requirements rzo_ne 

I 1, Murnber of  Crew Required __ 1 

2, Sltlli Categories 

3, "Istal Man-hours 

4. Ghmnologiccrl Span , 

5. Experiment Cyclesz Duration , 

6, Pofsntial Hazardld5 None unless ext ravehicular  a ,c t iv i ty  i s  required 

Dfseussr seq: 

External ly  mounted sphere of t e s t  const,ruction a re  subjected t o  cycle o f  
i n t e r n a l  p ressur iza t ion  by u t i l i z i n g  the  stat ion i n t e r n a l  atmosphere and. 
bleeding down cyc l i c a l l y  t o  space vacv.m c0rad:L-L ions.  A second ope-rating 
condit ion i s  long term exposure t o  vacum. 



"ill"/ E ---- NASA i.40, 2e2e3.s13 
EWIRO!Z~%!?'l'Al, COllRK lATI OLS 

k,ac!c%-ibc$ No. 996 
- - ---------------- -" ---.-*-------- 

Qjg JL:-'B I VE -- 

I Primary: "G o b t a i ; ~  ac tua l  space environment e f f e c t  on tohemal  control  
coa"c-ngs . 

I ,Seconda-L.y s t o  cor rk l s te  data with t h a t  obtained on ea r t h  unde ,imul.ated 
space e l~~i ro l l r r~cn ta l  corid L t ions . 

In% a Snt , 1. Noma[ Qpercjilng Envilunn~ent: Eyulp .--- ; Crew----- 

2. Weight nf Equiprnenf and Suppiics (l is ,)--~O -----.., 

3. Valutns of Equipment and Supplies (cu, ft,): Ii?i.srnal-2 , ; Exfernal-1 

4.  Critical Dimertsions ( f i - . )  ,. ------ - 
Microscope, weighh~p device 5* List of Test Appearafus 

- -- 
6, Avemge Power Reqrrircfments (kw) 0 _ 
7. Special - i i~ewnnl Recjuirernzrats BfZL- 
8. Oricntatiois t hhmiczry,- n / ~  ; Equip[-ienf $11~ 
9. Special Mavlgatlein Accuracy J/L- 

10. Sfilblllfy and Pofntlng Accurircy 11/11 

I .  Number o f  Grew Required - 1 ----- 

2, Skill Categories - - Phy, Science 

Specimens containing coatings woul-d be ex-posed f o r  4 months cycles .  
Evaluation t e s t s  suck as ndhef;ion, chs.r~ge i n  hardness, w e i g h t l o s s  o r  
thickness change could be performed 1x1 space s t a t i o n ,  Snmples cou1.d be 
sen t  t o  e a r t h  f o r  c o ~ ~ p l e t c  maalysis rind changes i n  emjss ivi ty ,  Data. 
could then be correlated. u i t h  t h a t  obtained v.ndcr siraulated space 
env i ro~menta l  condit ions.  



RTLE ---- FLUJIE, C: Gins PEl?I~%i'j1~ III1lTV 03' Vi'iZilOUS 

Primary : Pi, t i c te ra ine  t h e  pel.:rcr~tlli-t;y r a t e  o f  Cbt, &, N2 through various 
el~asio. i~er  s inltliidt:d f'or space s t a t i o n  w a g e  

Sc;-condar l: To determine t h e  p ~ r ~ ~ ~ e a h i l i t y  o f  Hz0 and o t h e r  f l u i d s  t h r o ~ ~ g h  
el-astoraa,l.s i n  23 vacu.u. 

I-nt & F  t ,A I .  Nom~clOperafImgEn\~ironment. :  Equtp. J&;____.~CI-~~W-~--_- 

2. VJeigt~f of Equipment. and Suppl i ss  (Ib,) l.P__--- 

3. Volurna of Equlplnrnt and Supplies ( cu ,  fie); l n t e n ~ a l  1 - ; External 1- 

5. List of Test Appamtus  gas q r e s s t i r e  - r ecosde r  -- 
frme f o r  specime~i- 

6, Avervys Power Requirements (kw) - - 5  __ -- 

8. 8; ien ta t ianx  Ld.mratory ; Equipment N/$--- 

8. Special Ncrviga'rioi> hccumc)~  ---.-.- 

10. Stobi i i ry and  Poinfing P.ccusacy .__&hi- -.-.- -v 

- -- --- 
I t .  Orbit- Requirements, N /R - 
12. G r a v i t y  Requirements none --- -I 
1, Number  sf Crew Required 1 

1 2. ~ k l l l  ~ a t c g o r i e s  Phy. S c i .  

1 3. Total  Man-hours . 1-0 - 

( 5. Experiment Cycler: Durat ion 2 min , Nurnber 60 (~O-rs) I 1 6 .  Potent ial  Hazards 

I DISCUSSION: 

Lo\? pres su re  of space i s  used as source of  p re s su re  d i f f e r e n t i a l .  
Experiment t?oul.cl haxe a two s e c t i o n  a i r l o c k  f o r  specimens mounted i n  a  
test  frame, Gas reco rd ing  cievj ce could measure the i nc rease  J 11 prr:ssure I 
on t h e  oppos i te  s i d e  o f  specirrien i n  r, given tjule c y c l e ,  Rate of gas o r  
Liquid pe lmeab i l i t y  through a given t h i c k n e s s  pe r  lengt,h o f  t i l w  c:ould 1 
be e a s i l y  recorded.  



NASA Ma, 2c2,1,20 
POLX\~RS%&?I@~J OF F<::I~ASTOI~EKI C fqCfIfE,ffi;:RS 

---------"--a 

To study the effect or" space on Lhe cu r ing  of' elaston?erie S ~ R I . P I I L S ~  
coa.tings, e-ic . 

&con&as.y: To develop t l ~  prncess of pol-g-~~erj zc,tion of elast.omeric monomers 
by the use of the space ultro.violet, heat, ond vacuum, 

--- ---- 
ON BEQ!J'; t:Efb4i:Nf S 

---,- 

3. Volume af Equipmsni. and Slsppfl 

4,  Crlticeal Dimensions ( f te)  ..-- 
5 .  L I P ~  of T E A ~  Apparatus 

1. Number of Crew Required 1 

2, Skill eatagosies , Physical Sci.  

1 3. Total EAan-houn 1 5  

6 ,  Potantiat Hazards , Rone - 

Certa:ln polyurethane rc~i ins  t?iS.1 cure v ~ i - l ; t ~  the aid of 
ultro.violet rays and heat to an elaatoaeric materis.1, 

G e r t a d m  rubber reonoaers could cure using  the heat s,rsd 
vacuum of space, 



PI-Linlary : To determine the e J_"fec.l; of' sub jec-Ling r:icclirinicit,l rubber  items 
t o  cycling reduced. pressures 

Int, & Fxt 1 . N s r r n a i O p e r c ~ t i r 1 ~ l S n v i i n n m e n t :  Equip.-.____ ;CI-e\v In t e r i o r  - 
2.  Weight of Eyr~ipnient and $ispplier ( /bc  2 - 

Door pening t o  stpace 
3.  Volume of Equipment and S ~ r ~ ~ l i c s  (cu. R.); i n t e r n a p  ; cxfeiiiii! 1 

4, Crltieul Dimensions (fi,) .-I-_- -- - -- 

5 .  Lisf of Test Apparaf-us ---- Measuring instrument s only 

- 
6. Average Power Requirements (kw) - ~2 - - 

7. Special Ti~emol RequlremenPr 1 ~ J ! _ -  -. --_____ 
8. O~ier~ta i - ion:  b b c r r . a f o i y ~ - -  T$ - /I? -----. I Eqvlprnent- N/E - 

8. Special Ntnvigar'iun Accuracy ---- E/R --- 

1 10. Stability and Foiniiny Accuracy - 1 3 1 ~  --- I 
+- --- --- 

9 I .  O r b i t  Re,-.,irircrne~ts .- -i!U!L-- 
I '12. Gravity Requi rernenfs ----- None -. 

3 .  Number of Crew Requii-ed 1 

2, Skill Categories P h v ~ k j - ~  

3. Total Man-hours . ---- 2 o -- 
4, Chmnolugical Span -- 1. wk 

5 .  Experiment Cycles: Duration , 1 hr,_,,; t\iurnber Asa1nP1e - -.____-- (20 s m p l e s )  

6 ,  Psf-ential l-lazmrds - None 

DlSCIJSS16N: - 

r mater ia ls  t o  be used i n  the  design of space vehic les  - 

ed t o  the expected pressure changes along with t he  space 
enviromxent i n  order t o  predj ct service L i f e ,  

-- 
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- m- ------ w---------. 

OjiJ ffcy'i"; $\ti: 
---*-- .---- 

P r  Jm81-y : To deJ~er?r~inc Lhe ilcai; tra-ilsfer andl. redi~ticn propevt,les of 
s o l i d  niatrix and f.Llled %hex-~al iizsuLaCurs 

r a I ,  Numal Op<+rcr"ing cnv~ronmant: Equip, I n t  8: Ext.  1 Cr-aw- 

2, WeOeihi of Equipment and Supplies (Ih,) 30 - 

3, Volurnc of  Equipma~if and Supplies (cue ft.): Irri.crnnl 2 

4.  Crltlccsrl Dlmenslsens (R.)  1 x 1 ~ 2  

5, Usf. o f  'rest Apprn iu~  ___ a / ~  ----L~- de tec to r  model. insu2s.tor 

6, Avamge P a r e r  Requii-ornertfs (kw) - O F O i  

8. 0rl)rlentatiow t khora~ory,---. 

8, Special Navigatfo~t kccume 

I 11. Or!!if Requirements  

42, Gravity Requlrsmsnfs,- None 

I ,  Number sf Crew Required a --- 
2, Skill Catsg;losias - 
3, Tatal fdart--houn 

4. Chronological %pan 

5 ,  k p r i m s n f .  Cyclest Dumi-ion 

6. P o t e n t i a l  Hazads None 

I DIscussr ON: I 
Tl~is t e s t  is t o  be conducted on varioun configurations i n  a space - 

atmosphere. Tne moael i s  t o  be mou.nted externa,l t o  the  s t~a- t ion,  TL'hjs 
loequires t h a t  provinj ons be incorporated i n  the  sto.tiolz for  the  egress  
and ingress  of the  model with the  crew remaining i n t e rna l .  Fur ther  
evalu.ation may show t h a t  thcse t e s t s  magr be more ecoric,raically perfomed 
i n  a ground fn s t a l l n t fon ,  



Primdry : '310 meczsui-e the elf'ects of long L2s-72 exposure t o  sol81 & cosmic 
radj  r t i o n  

Secondary: To provide a continuing check on support nla,'cerials 

1. Normal QperaEfng Enviro14n-tent: E y ~ ~ l p ,  In  terLor ; c ~ - ~ ~ ~ ~ ~  
100 2, Weslght of Equipment  and Supplies (lbe)- -- 

4 3. Volurno of Equiprilenf and Supplies (cu.  k.): Internal*-.-.-.- ; External_____ 

1 4. Critical Oiiilenrions (it. - 2 "---- - 

I 5.  List. of' Test Apparwtus -- ~ a i c ~ s c o p e  and earner& - 

6.  Average Power Roquirer~ents (b:w) --0 

7, Special Phennal Requlrcmcnts I? f~ 

8, Orientafiots: hbaratat-y g~ . .; Equiprnenf- 

( 10. Stability and Pointing Accuracy none - 
- 

1 I .  Orbit Requirements I.ocat ion sllould be ---- knovm - 4  
12. Gravify Reyuiremenfs None ----- 

I 

'1 . tqurnber of Crew Required 1 man 

2. Skill Categories P 1 2 ~  Sc i , 

3. Total Man-hours -- m a  ay (110t a~ : 

4, Chr~nological Span m a s i o n  du r~ l t i on  

6, Potential Hclaards - none 

This experi~nent i s  desi&ned t o  lieep a check on the various support 
mate r ia l s  i n  a space s t a t i o n  and evalua.-"ce ma-terisl usefv.lness. It i s  
a l s o  assumed that  the  rad ia t ion  i n t e n s i t i e s  a re  measured concurrently.  



i,: 

NhS4 Eqzie, 
isc-!d2zc:i 

--- -a 

To study tlle e f f e c l s  of meteo~oi6. eros ion on ref ' lcctiri& and 
r e f r a c  Ling su r f aces  an6 on coati~~gs used for tempzraiure 
control and energy filtering 

-% I ,  Non-nal 0pc:rallng En\jironiner-rt: Eytrfp. . U n i ; , ;  Grey 

2 ,  We3lghf of  E q u l p m ~ r s f  and  Suppl ias (ib, ) 6?-- 
3. \folurne of Equipmoist ond Supplies (cue f f , ) ;  Infernal-.,- 

5 ,  List of " T s t  Appamti~s  w-j-ntega~ing Sphe 

-- v a ~ - i  ous d e t e c t ~ ~ ~ ~  

6 ,  Avertage Power Reqt~ira~neilfs (kw) 

-- 
no requi rerneinc 1 1 . Orbif. Requirements .- 

12. Graviv Requ i remen t s  none 

-.- 
QUI REMENTS 

--.- 

1. Number QF Crew Required 1 

2, %kill  categories - Phy. Sc i .  Experirnen-ter - 

3, Total / d a n - h ~ u n  2 32 

4. Chr.iansIogical Span . 1 year ---- 
5. b p r i r u t e n t  Cycles: Dilarfian 16 h r s  * ; Number--- 12 

1 6. Potent ial  Hazards - 

I DISCUSSION: 
St 

Samples are t o  be mounted on a gimbded p l a t f o r n  which is alt~ays 
or iented  toward space a d  ~;hield.ed from soler and earth r a d i a t i o n .  

H ~ t  i s  proposed t h a t  most of the  sonples be returned t o  e a r t h  Labora- 
t o r i e s  for f u r t h e r  extensive malysis.  

------- 
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I PI*ima~-y : Ta 0btt-l.j n n;e-teoi.ct'l.d c:ratcrs, pnnciures , and penctz.~,tion s i.n 
metal1.j.c r1ic-lteris.1:;; t o  ve r i f y  da-La from unma~zned s a t e l l . i t e s ,  I 

1 aricl ati:criip-i; t o  cor~:elci..te ex~er i i r~cn- ta l  evidence viith current  I 
I penetra t ion t heo r i e s ,  I 

2. Weight of E i j ~ i i p m e n i  and  St:p?lies (!be)- - 5il_---- 
rnaL i s j  s e c j u i p r e n t ~ j i ~ 5  

3. \!olume of  Equipment and Supplies (cu ,  it.): jntr:Enui_------- ; b t c r n c * i . ~ - l . ~ a m ~  

-. 5 ,  tist of lest Apparatus mieroscogej d e ~ - i & ~ ~ ~ c ~ ~ : ~ ~ o i o ~ r ~ o ~ ~ ~ i c  ec!ui~m_eamt-. 
o ther  expc~'iments) sl101't foca l  leilath accessor ies ,  pol ishi  ng ~o&te r i a l s  

6. Aue rage Power Re y ui rsrncn ts (kw) Y95~J!B&l!Ee_____-~----p_ 

1 7. Special Thermal  Requ i remen i s  n o r  - - - -  -d I I 

8.  Orientation r I z u % o r a t o ~ ~ ~  norlp ; i;tjvl pmcrsi. i \ q ~  
8. Special Navigatfsn k+cct.rraey -- N/I: - 

10, Stabfllty c a ~ s c l  Pcaintlng Accuracy, N /R -- 

ILI /R 11, Ohi t  Reqviremsnts . - . p - , - h , . ~  

12, Grclvify Recjuiremenfs none 

9 .  Nrsrnber oFCrev4  Required - ?I 

1 2. Ski l lCotegorier__ LSt ;______ --- -'h Sci  

1 3. Total Idan-hour; - 6 -- --- 
1 4. Chronological Span - 300 I-J d a ~  -- 

3-x- 1 5. fxperiment Cycler: Duration 1 .--; hl- P4urrthzer ---- 6 
none u r ~ i e s s  experiment r e q i ~ i ~ e s  crer! member t o  go 6 ,  Potential Hazards -----_-_ --- -- - ----------- 
outside t he  vehic le  f o r  r e t r i e v a l  of  soa~ple -- - 

**~nciudes 35 minute s/sample r s t r i e v a l  

Test specimens w i l l  be mounted outside the  s t a t i o n ,  o r  the  shat ion surface 
i t s e l f  cam be used, Sn~iples will be s~rbsequerrlly s e c t l o r ~ e d ~  micropholo- 
guetphed, and f u r t he r  clia..Lyzed, 



- 5-8 [: t ! r r .  
--a B~l\ ' I ' J ILlIG b;OUiI: .A?4iD FI,EDI T3F:!I IZV COR DJ bd!i$,i", l;.is, 2,2,L,35 

ZERO--G SpA6"1i: ETWl ROi.'iF12jTT kac!dt**cc! No, 985 
--- --- .----l-"̂-___- --- ---- ---------- 
OF.! 4ZS l t:bE -- *" -- 

Prfmary: Deteeraine fi.uld bch8v.i or  and brca'chii?& mode of t t i i ~ k s ,  

Int . 1. P-4ormal Og2ztErag Envl!~nrrient : ; CR>VJ- 

2, \Vsight o f  Eyr~tpment aiid Supplies f!b,)_-_ 5 0 --- 

3, Volume of  Equipmei3i- 

5 .  kist of Yesf Apprratus 
----- 1 ndicatcrr s or  recorders 

6 ,  Average Power R~qu imn~e i? !~  (kw) 
7. Slaeeial T h e n t ~ a l  Reqvlren~ctlts - 

EquTpment KO r e a ~ i r e ~ e  8 .  Orientation r I z b a r ~ t o ~ _ _ _ _ a ' o r ^ _ e U ~ ~ l ~ e r ~ - t ;  

9, S1~sc.icrl Navfgaklon Accur-my . h k ~ m w ~ t  -- 

10, S t a b l l l ~  and Palntlng Aeeuii-cscy, Wo qesuirexnent 

a - 
f 1 .  Orbit Reqvissrrtonh - 
12. GmviCy !.Qqulrarnents Zero-g, f ree  froin vehic le  aceelera-Lions 

I .  Number sf Required - 1 

2, Sklil Categories Phy. Sci .  Exp. 

3, Total Mccan-huvs 500 

4 ,  Chmnsrlogical Span 6 rraonths .- 

5. Exprirnsnt Cycfeer Bumtion 20 hrs -  ; Id 

6. Pefential Hazards None - 

Fluid behavior would be recorded pho-tographicaILy f o r  
l s t e r  aria-lysis . St ruc tu r a l  de f lec t ions  would be measured 
by s t r a i n  gauges. 



Primary: To evalu:?.te ti:e ef.'i'tct of' the  spn,ce envtronment, such 
as vacu.um, j , t : c i i . ~ ' ; . i c j r l ,  oil el.n,storr;,e:rs. 

&;econdal-y: F'o esi TI-' -' - ' ~  
, -  

.t j i~s l ,  t:x c,ec.ceo service ki j'e of el.o.st,omeric 
ma'cerinl1.s e x ~ ~ ~ ~ c ~ i . i ~ c i .  .Lo be used in space s t a t  ion  design.  --- .---."-----.a*-- --. ----* -<--..---.-'-----*- ----.------- - -- 

1 NSyACi-AT] C\f'..J ttEcJui RE/:I:,EI.j'fS --- C I  

C sev\~-Int 1 Nom~af Opem!-irry Envir~.rnrn~.ni: I , C , U T \ ~ . ~ $ L P . - ~ ~ . = . ~  -- 
i 2 ,  Weight s f  Equlpii~enf- ond Si~p;ti !u:l (f IE? a ,I...~---_- 10  - 

, .lac:l~v'e i r z  2.2.1.15 
3. Voluine of Equipment and liupy!iis (i:u. fi :!: 'intefi~af-... ; ~ B . ; P ~ F I I " I ~ - L C ~ ~ ~ ~  - 

4, Grltlccrl D i r n e n ~ i o n s  (Fi .) _ -- - 
5 .  $i s t  of Test A ppn ratus .-----P.licro:;cope , m . & b i ~ ~ L e m - e  

- -- PP 

6 .  Average Power Req~irert~hji i i~ ji:~~) -_-Q-_- -- - 

7. Special Thcrmo l Requiremenii .----.2hi 
N /R 8. Ocie,~ta:ion 1 L3i,c.rc*toi-j - -.___._A ,----- ; Eqtllp~nent ~ J / K  

8. Specicil Navigation Accuracy ~l~i -~- . . -  
I 

M(R I 10. Siubility and P o i n t i n g  Accutcrcy 

- 
% I ,  Orbit keyuireunc-!IPS -. --- I V L - - - - .  

12. Gravity Reyuirstncnfs Jdot ~ r i  tj-ml 

-- 
1: , p?-/ \,& k c +  i \ * d  !I c ---- 

I .  Number BE Crew Required - I 

2, Skill categories Physica l  Sc~erlce 

4, Chronological S p n  -- -- I. y r .  

1 mo. 12 5. Experiment Cycles: Durrritiotl -_---__-----; Nurnbar -=..-----. --- 1 6 .  Potential Haznrds Hone - 

DI SCUSSI QN : Specinlens of e lastorxers woulcl be placed i n t o  an ex te rna l  ---- 
chamber with exposure t o  t11e spsce eiements f o r  month2.y cycles .  Each 
mouth they would be brough~; into the space s t a t i o n ,  exmni~~ed  and checked 
f o r  hardness changes, fie;-ibility P X I ~  w i g h t  l o s s .  A t t h e  end of 
months, 8 moliths , and 1% rrlonths j nd j v j  d u a l  spe cirhens could be pa,ckaged 
and sen t  back t o  e a r t h  Pc,r complete u ~ a l y s i s  requiring l a rge  t e s t  equjp- 
rnent. D ~ t a  c.oulci then  b? co,~,p;~ed Lo t e s t  datu, obtained 011 earth under 
simulated space condi t i  021:;. 



---- -p-p---m----- 

0: JE&"rly."E 
-----<---a 

PrZmo,ry: To detelmine radiaJ~ioa? he8.t L ~ : ~ ; i c f c r  propertjes o f  
varl  ous matees-inls, cou-lings mid sllri'ace c ~ n d i L i o n ~  
i n  space, I 

I ,  I"-lenmc)rl OpemtErtg Envil-ar~ulzent: Equip.-- Pnt . 

150 2. Wafgkt of Eqtllpn;ent arm' Supplies (Ib,)- 
3. Volumo of Equipment and Supplies (cu. he); internal>!&!?f??.-,- ; External 0 

4 ,  Crlflcul Birrrsnsions (ft-) -.-- b x 2 x . 5  -.-- 

5. Lisi of Test P.ppomtus a/  E detector  - 
- 

6 ,  Average Power Raquf rements (kw) -- 0.10 

7.  Speck\  'Thownal Rsqvlmments -.a- 

8, OrientoCisnt L ~ b a r a t o r y ~  

9 ,  Special Navigt.i"ion Accumcy 

10. Stability and Pointing Accuracy _ N/R 

T I .  Br'uit Requir.ernenis 
None 

1,  Pdun~ber of Crew Required 1 

2, Skill Categories Phys. Sc i ,  -- 
3, Total tdan+su~s --- 96 

4, Chtan~ lo~ ice l  Span 12 days 

5. Expsriment Cycleci Dumtion . 8 h r s *  ; Edurnber 

6, Potential Huanrcls ., None 

~lSCus?~QN: Tests  t o  be conducted on various hes,ted mate r ia l s ,  both 
meta l l i c  and non-metallic, or d i f f e r en t  shapes, su-rface condit ions,  and 
coatings t o  determine rad ia t ion  heat  t r a n s f e r  i n  space. This test would 
be more bene f i c i a l  i f  it deternlined t he  thermal degradation i n  space 
since most of the Elbove can be accaaplished i n  a ground ins ta , l l a t ion .  



No, 2,2,2,1 
~EPJ4fL1,  S!l?RAIBS IN SPACElTBJJ4E 

pr*-n-r ~ > i r i ( i ( , ~ U ~ < ~ ~  $ P >  - .  tt: III;!S[!Ik<2ION i~elchead bjo. 9138 
- -- --- -------- 

Primary: StrucLurzL s t r e s s e s  l l iduced by temperuture v a r i a t i o n .  
Ekcondnry : W e l l .  tempe-rattxre ,.; 

2, wsPght of  Eyuip;ncni- and  SuppIiss (Ib .) 21 JJ~s_ci~-~ro , 
I /nax.Gip,na+ cb&? 

3. VoIurne OF Equipmen"ind dupp!iec (cue f .); ~nEi~!rr-ta ---- , 
4, CrYttcal Birnetlsiuns (Pf.,) . 1 . ~ 1 ~ 1  - 

-- p i c k ~ _ ~ , ~ ,  time 111easu1-enie11t -- 

0 .001. 6. Averag$ Power Requirements (ktv) ---__. 

7. Specla/ Thermal Rcquirsntents . ~ L I _ _ _  
8, Orienfatian: kaban-af~q/-______- J R  ;&quPi3menk 

9, Special Navlgafior! Accuracy - u . - ~ -  
10, Stability and Poitiling Accuracy 

---- * 

11. Orbit Requi rement~  NylL-____ -- 
52. Gravity Reyuirerr4enPs None 

WNPDCPJER -- - -- REQt f l  REAAENTS -- 

I .  Number sf Grew Required 1 

2. Skill Categories -. Phys. Sci .  

3 h r s .  4, Chmnoiogicul Span -__--- 

5. &psi-irnent ~ y e l e s :  ~ u m t i b n  ; ~ u m t a e r ~ - - . - - - .  200 

6, Potential Hazards Mone - 

DISCUSS! O N :  - 
_ Record s t r e s s e s ,  temps., & t h e  on tape  Sox l a t e r  te lemetry ,  

S t r a i n  gages & temp, pickups can be i r ~ s t a l l e d  before launch, Record 
parameters j.ntermittent1-y during two o r b i t s ,  S t a t i o n  D , C ,  power supply 
s a t i s f a c t o r y .  Power requirements very l o x ,  



r =  .-y 
i l  f ixE ------ - NASA b!34 2*2*2*3 

STTiiiCTIX'i\L, J3kii.r ii21NI; kEIiSU$C:dET?T3S 
k40, 983 

Of3j ICTIVI' ----- 
Primary: Ei'i"cc t of V i braiion or1 r;truet,u.re. 

I 

/ 1. Nonnnl O p z ~ ~ ~ t l i ~ g  Envimriment: Equip.__ Jn t  . ; C t-ewL--- I n t  . ! 
None - See d i  2 ,  Wolgi?t o f  Equlpmcrsf and Supplics (Liz, - don~ - 6 e c T ~ c u s s i c  

3, Volume of Equipment and Supplies (eu. f f , ) ;  f plterncsl 

/ 4. Critical Birnensiun~ (f1.) .-- None - cee d2.scussion -I 1 5. List of Test Appamtus -- None - -- see discunoion 

------- 
6 .  Average Power Recfuiramenfs (kw) 
7, Spacial I'hetlriai R~yuirensents-- a/n - 

8. Orientation t b E 5 C ~ r ; ; s t a r y ~ ~ ~  

I ,  Nurnbor sf Crew Required 1. 

2. Skiti Categories Physical  Sci .  

4, Chmnalsgicesl Span One rerupply per iod  

5, &pel-imant Cyeiar;r Dumtisn - l a i n  , ; N u m b s r  100 1 6.  Potential Hanards . None -- 

BI %CUSS! ON: 
Measure v ib ra t ion  i n  ~ t r u c t u r e  & noise i n  compartments during o r b i t  keeping, 
a t t i t u d e  s t8b i l i zn t ion ,  docking, hangaring, crew movements, e t c .  on tape 
f o r  l a t e r  te lemetry ,  Stabion power supply sat isfa.ctory.  Power requirements 
very Low, May be done i n  conjunction with experiment 2,2,5,3, 



------ --- 
----"-- - - u 

Priruary : To iii>ier,ilS r.c corx-osive e f f e c t s  Srorr? p rope l l an t  
boi l -of  j', 

-- ---*--.---*-- .- ---- 
1NSTAttAYlOp-j P,EP;)tliK%;,t\E;qy.S; - -------.-*----- L I 1. Norinol Ciperaililg Environment: Eqvip. J?A. --- J *Grew InkL 

2 ,  l'ilslghf- o f  Equipment csnd Supplic"(Ib.) 25 

3. Volurn~9 OF Eqlripn-lent and Supplies (cu,  f?.); internu!- 0 ; bte1na1 

4. Cr1l.f caI Dimensions (ff ,) ,--- 
Metal. smm_ljle s  and . ~ o _ n t  s  5. List of Test kpparcztus -_____--p-__- 

I 
- 

6, Average Power Retlui remenEs (k;vif) --a --- ----- 
7, Special Them-ial Requlremenfs .-- 1Vwe ---____-__----- 

8. Oaienlatisn: k b s r c ~ i s r y  - . _ _ I : U n e e  ; E q u i p m e n t J f x -  
None I 9.  Special i.loviyation Accuracy ._--_- -- -4 

I f 0. $4-ability and Fointirrg Accuracy , None --- ------- ---=I --- .- - 
15 , Orbit Recjuirernrntz -. N /R ----- 
52, Gravity Requirements - N/R 

'1. Number of Crew Required - 1 

2, SkfII Categories Phy. S c i ,  

3. Total Man-hous ----------- 2 0 

4, C h ~ a n u l e g i c a l  Span 3 months 

5. Gperirnent Cycles: Duration varying ; lqurnber 25 

6, Potenfiai Hazards - Working outs ide  space s t a t i o n  

B! SCefSSI ON: ----- Use se lec ted  s i z e s  of  va,rious metals  such a s  A1 and 
stainless a l l o y s ,  vhich would poss ib ly  be a f fec ted  by e i t h e r  of  the  pro- 
pellmlr,  colnponents. P.lg & non-s ta in less  s t e e l  a l l o y s  which would be sus-  
c e p t i b l e  t o  N 0 and IRF'IiiP. 8,ttack would be t e s t e d  also. Joints of the  

2 zi d i  Pferent  metals  would be ~ t u . d i e d  f o r  b i E e t a l l i c  e f f e c t s .  Ret r ieve  t h e  
specimens fo r  exaninat ion  upon r e t u r n  t o  Earth.  



- - -- - - - 

Pla"L& MASA irih, 2.:2e2,5 
PRESSm LOSS Tiil?(lTJCIII STnUCTUIQAL bcB~I'r6cd No. 9911 

ORGiiILr S C 14A?!cJR L O L -  --- ,-A ---A -- -&--a -- ----- - -- 
6P,S tCTi VE - - -..- 

Primary: Detemiiie r a t e  ( o f  pr3 G E U X  Loss through organic 
struct\lritl. ma te r i a l s  . 

I 1. Normal Operating Environment :  Equip.  Illt&-or ; Crew I I J ~ ~ Z ~  

2 ,  Mfeglght of Equipment and Supplies (Ib, ).-- 12 --- 

3. Volume sf Equipn7srtf and Supplies (cv, ff.): I n t s r r ~ a l d d -  ; Exfe 

4, CrItlsal Dimensions  (k,). 1' x I-' x 1 .5 '  

5. List of Test A p p r a t u s  Modified "Dew" 

I 
- 

6, Avemgc Power KaquiremenPr; (kw) ---_J-----_- 

7. Special Ther~nal Requlremenf-t; 

8. Orianfation: Laboratory7 

1 9. Special Navigation Accuracy N . /R 

1 10. Stability a n d  Pointlng Accuracy. N/R 

I 12. Gravib/ Requirements Not c r i t i c a l  - --- 

( MANPOWER KEQUIRF- I 
1 1. Number of  Crew Required 1 

1 2. Skill ~ a t e ~ o r i e r  

1 3. Total Man-hours 40 

1 5. Experiment Cyclest Dumtion 4 h r s e  ; Number 

6, Potential I4azads None 

A standard gas t ransnlission $es t  will be conducted on each organic 
ma te r i a .1~  used a s  priinary s t r u c t u r e ,  The ana1ysis  w i l l  be obta ined 
by use of a nzodified "Dsw Gas T r a ~ ~ s r n i s ~ i o n  Ce l l " ,  Approximately 90% 
of pressure l o s s  t e s t i n g  can be done i n  space simul.ation chamber, 6;nd 
spa,ce s t a t i o n  t e s t i n g  uould then be l imi ted  t o  conf i rna t ion  of d8. t~.  
and determining e f f e c t  of r a d i e t  ion,  ~ ~ e t e o r o i d s ,  e t c ,  



Primary: &a,siu.e the sllie3_(3.jrg e f f e c - L i v e n ~ ~ ~  of shj.eldi.ng 
rnate~-j.r?ls agd cotl\;ien.tional. s tr i~.c 'cure~,  

Secondary: Provide enviromnctnJc, infor;-ne,tion, 

Jnt ,  1. Faulma! Operating Envi mnrnentc Eyi~i17. -,---_-- ; Cf*ewW %k~.--.--.. 

2 ,  W@lght. of  EquipnreriQ and  Suppi iel; (Ib. ) 300 -- 
3. Voluii~c of Fquiprncnt cfnd Suppiias (cum 0.): i n t n r n a i . & 2 2 l ~ ~ t  ; h l e ~ n o l . - ~ _ _ _  

4, Critical Dimensions (fi.) .-&pprox. 0 d e t e c t o r s  : c > ~ l . i ' ~ ~ d e r s  $- !"c l o n g 3 "  d i a .  

5 -  sf Pest kpperrafus --- Cage manufactured to-hold deteci,o:cs and nicite1-i aLs 
a s  shown i n  sket,ch. - 

6, Avemge Povder k~qt~ i l~ f ' i i ~rF lk$  (~cw) ----(2,J1._ -- ---- 
7. Special Thermal Requirerrienis ---- 22% --- -- 

8. Qrientafio~.~ I k h o r ~ f o r y  -- H/E ; Eqrriptnent- I(,& 

10. Sfciblllty and Poiilflng Accuracy , _ _ ~ J ! . B - ~  -- 

12, Gravity Req~~irernenPs -- ----- Dot j~npor tant  --- 

L 1. Number o f  Crew Required -,- 

2, Skill Categories -- ~ h y .  Sci .  

3. Total Man-hours -- 40 h r s .  ---- 

5. &yerimerti Cycles: Dutaf ion 1 wli: ; Number.--.---,. 6 

6 ,  Pshntial  t-iazcsrds Exposure of  personnel t o  environment - -- 

DISCIJSSIQN: This experiment involves t h e  measurement of  the  sh ie ld ing  char-. ---- 
u c t e r i s t i c s  of various spacecrafi; rna te r l8 . l~ .  It i s  assured t h a t  doses and/c 
f luxes  of t rapped protons,  t,rapped e l e c t r o n s ,  s o l a r  p a r t i c l e s  and cosmic 
r a y  particles behind shie3ding w i l l  lie measured. Silieldirig sa~llples a r e  3" 
diameter d i s c s  of - 5  g/cm and weighing approx. 0.05 l b s  each,  I f  30 d i s c s  
a r e  allowed f o r  each materl t i l ,  approx, 6 ma?eria,lc ccn be t e s t e d .  
Tile opera t o r  i s  occupied i n  changing ruaterial  and mai,eria.l. th ic lx iess ,  Re 
1cay a l so  record d a t a  pojnts ,  
F i f t e e n  pai- t icle  det,cctors a re  assumed so  th~i'c various pcxrticles 8,r1d variou: 
ene rg ies  asly be measured, k smple t e s c  q p a r a t u s  i s  shown in thc- sketch.  





I n t  1. Notma! Qperatitrg Eil\~iionrl?ent: Equip..--_dp-; C~QVC I h-tL---, ---- 
I 

2. Wctght of  Equipment  ond Supplies (ib .)._ >%----- _I_____l__l__rm____ - 
L s t a v e d ~ t o  5 i i.?ii.lned>O 

3. Volume of Equipment and Supplier  (cu.  fi.7: intetnni_____ ; 13i/erna1_--- . . 

4. Critical Dimensions (if.) ~?~?L?!SQ-~;O%GUI! __- --.------ 

5 .  ~ ; ~ t  of Test A ~ ~ , ~ ~ ~ + - ~ ~  Terisil-e & corilpression l________l__l_s__u t e s t e r  -- 

--- ____ll__l 

0 6. Avernge Power Requirerneni s (h) ____-- --- 
7. Special Theirno Rcrji~i rementi - N L x ~ ~  -------- 

N /E 8. Qrientoticni Iabord-ory ._-.-.----___; ~ ~ u i ~ m c n i - - l ~ &  --__-- 
9. Special Navigukion Accumcy ,----&%-- --------- 

10. S$ubiiity and i'ointini; Accuracy -2.b 
w ---- -- - 

11 , Orbit Reqvirernentr; EL!L- -- ---mu 

12, Smvify Phequirernenfs 

9 .  Number o f  Crew Required 1 - 

2, S I ~ I ~ I  Categories ~ h y *  SCI. ~ x p .  ------- ------=I 
4. CI~rnt-io~a~icu~ Spn  1 day -- ------ 

5. kpariment  Cycles: Duration 1 h r  ; Number ,. 4 - ---.. 

6, Potential Hazards -..-- A- 
- 

DISCUSS! ON: - 
Deployment of small inf la , table  s t r uc tu r e s  csn take plsce IJJ  t h i n  the  
space stat,ior,. Rigidizing must talre place i n  zero g .  Skctions of these  
structu.res must "cen be t e s t e d  f o r  strength & ~lccuracy il: contcuv. 



€ 

To evclvate t!ze performance of various self -seatj  r ~ g  sgrsteas 
I Pr hary : deve? oped on e a r t h  tl;idzr spoce conciit ions, 1 

To coxpare the  efficiency of' the self-sea,lin& S Y F ~ ~ I ~ I S  i l l  

Secondary: space w j i h  the results obtained in ea-rth l~boro.tos-.y test I 
1 programs afYr:r -irariou-s service l i f e s ,  I 

60 [test panels) 2, Wc;kght of Equiprnerrf attd 5up:;llies ( [be )  
3. Vofurno of Equipnzenf- and St~pplies (cu. Ff.);  internal.^" ; 
4. Cri~Yceal Dirr~ensions (fi-.) I- 

5. List of Test Apparatus --~ - 

7. Special Thermal RsyuTi-ernenis -- 
N[R ;Equfpiet-rt- N,&- 8. Orientation: hborcstory ----vp-, 

6. Special Navigation Accuracy 

110. Stabillty and Pointfng Accui-cey, 

12. Gravity Requirements - G x m a m - t m L  

I 1. Number of Crew Required I 

2, Ski!! Categories Phy. S c i ,  

3, PBPU~ Man-hours C4C4 7-15 

4. Chmnologieca! Span  14-30 days 

5, Experiment Cyclssn Durat ion conto ;Mumbcsr  
6. Potential t-lazards - None 

anels should 

--- 



PI-j1ar3,z-y: TO develop a variety of s!~spes ihaL ciln bes t  be used for. 
inflc2"cnhle sLfuctures .  

1 Seconds-ry : To determine bes tmater io , l . s  f o r  i . i iflating. I 

I n t  t't ExL. In% - I 1. Normal Qperotirlg Envimnt~rnt :  Equ ip . - - -~ - -_ - - i - ;  Ct-ew-__- -4 
3.0 2 ,  W~ifgkr  of  Equipment and Su ( f b , ) ~ - -  

E - ( ~ t o i r d ]  o 5 ( % f i n i r d  
3. Volume of Equipriionf and Si~pplies (cu .  h e ) ;  Iritewiai ' ; Exterfml -.--I=--- 

1 4. Criflcal Dimensions (R.)~~S~~~~_$_LG&LC.?_>.?_>.?_>- 
High speed c a ~ e r a ~  pressare  gsfies 1 5. Lir! of lest Appiotus _- 

9. Special Nnvigaiion Accuracy - A ~  ----- 

10. Sinbility and Pointing Accuracy _ - g ~ . _  
----- - 

I I . Orbit Eequiremoi-its R/R - 

12, Gravity Requirernznts zero f o r  i n f l a t i n g  -.-- 

1. Nun~ber of Crew Required 1 - 
2. %kl t i  Categories ,- Physica l  ----- S c i ,  

1 3. Total idan-hours 
8 -- 

1 4. Chnnological Span  2 days ---- 

1 5. Experimeni Cycles: Duration .__ l5 r"jn:-; Nusfiber- 4 --- 

6 ,  Potential Hazards Samples might e x ~ l o d e  during d e p l c p e n t ,  ----- 
-- 

A v a r i e t y  of shapes a r e  t;o be i n f l a t e d  & r e s i d u a l  pressures  
checked. R i  speed movies t r i l l  show d?plojment, A va r i e ty  
of m a t e r i a l s  should be t e s  Led f o r  depl.oj~nlent, and r i g i d i z i n g  . 
Some of these  -I;est,s on t h e  materin1.s should tlie ~?erfor-rried i n  
space i n  zn e x t e r n a l  experiment package, 



s t r uc tu r e s .  
Secondary: To determine op-timwn mater ia ls  f o r  expaanda.b.l_e struct;v.res. 

2, bfe1ghf of Equiprner~f and Supplies (lk.) 15 
1 (s toc-d)  t o  F (exEq$;T 3. Volume of Ecjuipriieni and Supplies (cu. R.): -1nrernaP , , G ~ ~ I C Z  

4, Criticaf Dimer~siams (ff ,) l (stowed) -- t o  5 (expanded) ---- 

5. list sf Test Apparatus -- Camera - pressure gage -- i 
6. &average Power Requirernnents (Icw) 

7, Special Thermal Requirements __- I? /R 

~ T / R  ; Equipment E/R 8, Orieniatien: h~mra i s ry  
N /R 9. Special Navigation Accuracy 

'16. Stability and Painf frrg Accuracy -- HIn - 

12. Gravity Requ i remen t s  Not important ---- 

1. Number of  Crew Required 1 -- 

2. Sklil Categories Physical Sci .  

3, Total Man-hours 4 
-- 

4, Chi~no lo~ ica f  Span --- 1 day - 
5. b p e r i m e n t  Cycles: Durafien -- 15 a i n  ; Number___ 4. 

6. Poksntia! Hazards None 

A varie-by of exparidable configurations should be t e s t e d  t o  
de-t;ermine optimum design fea tu res ,  Methods of sea l ing  sect ions  
should be studied.  Some of these  t e s t s  should be i n  vacuum 
environment. 

St i s  believed t h a t  8. major p s r t  of  this experiment could be 
performed on ea r th .  1 



:Lo 2 ,  Nlsight of Equipment a r ~ d  51-1 plies (1b.j .-..---- --- !? ($to i?ed)  -c, 5 (Em- 
* 5:tenaal 3. Volumr: of Equipment ond Tupp1~i.r (cue f Lnicmul.____ , 

4. Critical Dimensions (ft.) _ : 1 ~ 0 ~ d ~ o - ? - & ~ ~ d e & - - -  I 
5. List of Test Appartrfus Te1zsi3.e & coi-prr-e s s ion  t e s t e r  , gres  su.r'e gag& s -- ----.- - 

-----.- 

6, Avemge Power Reqvii-ernents ( i ~ ' ~ j  ---32&1~$~&&1.'1se!i- !i-!i-!i-!i-!i-!i-!i-.!i- 

7 ,  Spacial Thermal Requirements _____-2Y&L-.--- - 
B/R - ; Eq~iprileiit ~ d / f i  8. QricnfeEion: k a b o r a f o r y 7 / - _ - ~  

8, Special 1qavfgaf.korr Accuracy .- A - 
S\T /R 10. Si-ability and Pojn'riitg Accuracy ---- ----- 

I:!. Gravity Requirements Not iluportant 

---- ---- 
MAI~PONEI:  ::re;tulRzrnt:rscE ---- 

I .  Number OF Crew Required 1 -____--- 

2. Skill Categories ----- Phy. -- Sci. 

3, Total Man-hours 5 - 
4, Chrans log ica l  Span - - 1 d-ay --- - 
5. Lpesirnenf Cycles: Duration ----. 1 hr ; Number 4 -- 

6, Potential Hazards None 

Depl.oy~nent of snnl l expandable stru.ctures can take place 
wi th in  the  spa,ce skat ion a,nd rcquired t e s t i n g  accomplished. 

It i s  believed t hx t  a n:ajor pa r t  of %his  experinlent could 
be perfomei! crl earth. 



P r h ~ r y :  Measure neutroll 8: gem8  fluxes from nucJear pover 
- sources (bncl .  isotopes) ins ide  & outside space 

s t a t i o a .  
Seconda~-y : MoniJcor environment f luxes .  

I Jn t .  & E x t  . In-t. & 1, Nomtll Qpemfing Environment: &c;ulp, . -. * , CrewJ 

2 ,  Wefghi- of Equipment ctrzd Supspfies (Ib.$- 2 0 - 
0 .1  1%- 61- x T 2 X m Z 7 5 - n i )  

3. Volume of Equipment. and Supplies ( cue  8.f Ynicrnol ; External 

5 ,  l i s t  of hest hpwr61f.us - 
de tec to rs ;  I f o r  s1o.c~ neutrons ~ J . u s  1 fn 

6, Avemge Power Reqt~! r~nl  

7 ,  Special Y herrnal Require --- 

8, Orient-atianr Laboratory 

8. Special Navigation Accuracy .-- 

10. Stability and Pair.rtTng Accuracy -- 
-- -- 

11. Orbit Requirements U/R - 

I ,  Number Q F  Crew Required One 

2 ,  Skill ca tegor ies  Physical  Sci . 
3, Total Man-l?sua 260 i n  5 years 

4. Chmnological Span -. 
M i  s s i on durat  i on 

5. hperirnenf Cycles: Br~ration 

6 ,  P ~ t e n t i a i  Hazards Personnel r ad i a t i on  dose f 

- 
SCUSS! O N :  Three rad ia t ion  detectors  w i l l  measure neutron and gamma - 

f luxes  behind a shadow sh i e ld  of a nuclear power source. Fluxes measured 
once per week w i l l  provide continuous monitoring of dose. Extension 
boom s tored ex t e r i o r  t r i l l  rnake possible ex t e r i o r  ~neasurements and 
measurements along docking path.  Detectors w i l l  a l s o  u~oni tor  environment 
f lwce s , 



/( _--------- . - - -- 

T 1 'F 1-5 
--= --- TEAK DETCCTIOIJ !uTD 5EAL RIG TCCIUVJ OII'ES t~fA";% Na,  2,%,5,1 

j!-~cl,h~.e~ii.d~, 52'7 
-------____---------- ---- - -- ---------- k -.-. . -- ------- .-.-- 

cjE,lr-eTi*i:E - ------ - Esra lua l ,~  'she effect iveness  of' l e ~ i a g e  dei-cc'ci or1 sys terns in 

Pr IL~E~TY : 1-ocaling ~!licro;nci;~oroid n u n c t u r ~ ~ ;  o r  s"c-ess cracki (16, and 
detectjr?g incver*sc:; i n  leskagr: by stxitic and 6ynmii.c seals,  

Secol?da,ry: To evaluate r epa i r  -iecbniques and repair lilatcrials f o r  
dalaged s t ruc iu re  and  s ea l s .  - I_II_I___.--------- --l--- 

lMSf"AktJ+'tlQlI.4 REQCaEREi~~iEP4lS - 
1, Normal OpemtIng Environment:  Egi!Tp. Ink. S: I €rev4 Pnt 8: ~ x t .  1 

:1.00 2,  WeTght o f  Equipment and S u p p l i e s  ( Ib*)  
3. Vc;lvms of Equipment und Supplies  ( cue  B,): Infernal 8 ; Exfernrrl--2 

4,  Crltlcal D i m e n s l s t x  (ff..) -- 4 s q .  ft,- 

5 ,  Hisf of Yesf Apparatus 1iemo~rabJ.e bu.llr head i n  a i r  1-ock fo r  

6. Average Power Eequi tontcnfs  (kw) _- 0 . 1  -- --.--- 

7.  Special l'hemal Recjulreri?ents n~h - -- 

8, Orienfatictna lx~bctrrai-uq~ 

9, Special Nc;afigatltan /accuracy IV /R 

I ~ R  loe Stahi1fi.y crnd Pointlng Accuracy -- -____-- 

11 . Oibi t Requi rernent-s "L 
9 2 .  Gravity Kequi r emenis  -- Gravity -- field not important --.- 

a 

1. Number of Grew Required 1 -- 
Yhy, Sci .  2, Skill Categories --- -- 

3, 'Total Man-hours 1200 ------- 

4, Cht~nalogiccr l  Span ,--- 5 yrs .  

5. Experiment Cycles: Duration ,-___ 

6, Potential Hazards - Extravehic~~. lar  a c t i v i t  

Vol.ume may be LO eu,  ft,; power 0,2 8 3 7  

Supplies expended $>ill be 20 l b  per 3 mos, period. 



y The accul8&te de t e ~ a r n i  nn t%on of iii.t+,terial loss rates of 
outeel. stract!z~*al. ~i!a;i;el*jtils u r ~ d e r  actu:lil s p c e  conditions. 

I 

I ,  f'4anncal Bpcrerthng Envisc>ilrt-re;-ni-: G q u l p . ~ ~ ~ ~ & t r _ _ . ;  Crew 

2 ,  W ~ i g h t  sf Equiprneirf and Supplies (!be). 100 -- 

3. Vcalurno of Equipnrent and Supplies (cu,  Re): Interna1--3-5 ; External 

4. Critieul Dimensions (ff .) -- 
5 ,  List sf Test //i,ppm'Cgfus --- --- Fda,ss spectrorae t;er - 

6 ,  Average Power Requirer~~erzi-s (kw) l e 0  --- 
7. Speclal Thermal Reyulrerrsenfs ,--__ 

9. Special Navigation Accurricy ARR 
10. Skubi llty and Paint1i-q Accuracy TJ/R 

1 1. Orbif- Requf rernsni-5 ____JY/I? 
12. Gravity Requirements N/L 

1 Number of Crew Required 

2, Skill Categories 

3. 'Po~cnl Man-hsun 

4, Chr.isnolsgical Span 

5. hperiment Cycle 

( 6. Potential Wazards - - None -= 

- 
DISCUSSION: 



Primary : Sound 6., vibr8"i ion su-r-ve y, 

1. Normal Operating Env i iun r~en t :  Eqllfp, Interj or ___; Crot.4- Int, c x j + ~ ~  

2, Weight o f  Ecpiprrien~ and Supplies (lb.) 25 lbs a,~x)~ox, -- 

3. Voh~rno of Equipment and Supplies (cn. it.); Internal 1. ; Extarnul--- 

4, CrStlcal Di r~~ens ions  (ft. ,) ___ - 1 x . 1 ~  -L--- - - 
5, tist 'Test P\ppraflJs Joi..se & vibration pickups, s i@ia , i  conditioner, 

- time mea surement . - 
6. Average Powor Requirements (kw) -0 .001 ----__. ---- --- 

7. Special TI,eimul Requl rernonts . 2 / i l  --- - --- 
la /ii 8. Oriet3tafirdt-I: hbsrai.rsr)/----~---.-..- ; E q u i p n ? e n t - ~ ' ~ J ~  

9, Special Nnviyal-Zsn Aecurcdcy N/R - - - 
10. Stabill ty a n d  Poinfing Acevrsdcy .-- 6 ~ 1 ~  

11. Ori%i"reevirernsnts -- ____.A__ 11 l3 -- 

'1 2 ,  Gravity Requi rernents ~/i". -- pp 

1 I .  Number of Crew Required -____-- ----- 
2. SkllI Cat~gc)ries Physical Sci. - 
3. Total Mcrn-l?aurs 1- 0 

One re supply perj.od 4'. Chn.snolsgiccrl Span . -- -- 
ti. h p a r i m e n f  Cycles: Duration I rnin ; H u m b a r -  l(QO--- 

6, Potent ial  Hazards --. -- - --- m T o ~ ~ ~  - 



TtTLE -- ASA N ~ .  2.3.1.1 
DEX'I,OM412NT 6: EI'IECTZOU OF LkY3CL: ~ k h i ~ c d  No. 541 

----&A- % J  - - _ - - - - - -  ----------* 

OBJECTIVE 
&,----- 

P r S.raar jr : 'Po determine how "i cope ~ Z t h  the spacc envj~-ordilent in 
establishing very large, accurate contour surfaces, 

&coiadayy : To study optical_ and mechanical rzliglxnent procedures. 

1. Nonnal 0pzrc1tlng Envirnnment: Equip. Ext - 1x3-t 

2, Welght of Equlpmenf and Supplies (Ib,) 300 

3, \/olurnc; of Equ!prtisnt and Supplies ( c u .  Ft.): Internat  

4. Crleical Dimerssions (e*)  - 
5 .  List sf Test Appamtus - T.L camera, th 

6 ,  Average Power Waqu"lrc;rnenks (kw) 0:20& 

7, S p ~ c l a l  Thermal Rsqulremenfs .2LL~ -- 
N/K sun 8 ,  Orientat ionn ~ ~ r a f o ~ y Y Y Y  ; Equipment 

1 10. Sfability and Pointing Accuracy 

12. Gravity Requiremsnts  0-g 

1. Number of Crew Required 3 

2. Skill Categories 

3, Total Man-*hotja 
b week 4. Chronalegicesl Span 

5. h p e r i m e n t  Cyclean D u m t i o n  

6 ,  Potential Hazards 



'$LIE ASA li.,ZtI$e 2,3,1,2 
-. - 

DEPT-LI'Y1JBN'ii 03' FOAM RZGIDI723l  ckfii:r.nd bJo, 54.3 
SOLAR COLLVCTOIiS v----.------.-.--up- .-A---a --.-.--"-------------A 

QBJ tCVrIVE 
<-.-.--.- 

Pj - luau .~ :  To dei;e~-mirle ~keo.s ib i l l ty  of de-pl.oying f ~ o m  u.igidj.zed 
so l a r  collector:; i r l  tilc space envirorimeni, 
HaiiiorneLsic oieasureiiren'ss t o  give pcrfomiance data  on 

Ebcondary: r ig id ized  co l l e c to r .  

Int . & Ex-t . I creU, 1nterzzo.l & External  1, Normel Bp~"rcxtE~-~g Envim-onri~enf.: Equip. - - _ _ _ - .  --------- -I 
2, Wolghf of Eqt~ipinent and Supplies (ib.1---. 5O ------ 

2 cu ft 3, h l u t n e  of Equipment and Supplies (cu ,  Et,): I n t o r n a l ~ . ~ - . ~  ; E x f a r n c r i . - ~ _ _ _ _  

4. Crltlcal Dimensions (ff .) --_- - ----- 

5. List of Tesf Apparatus R"diometer, 2 mu'cion p ic tu re  cmeras, 2 - --- 

o h  6, Avemge Power Requir*emsnfs (kw) --_________- - - 
1s '13 7, Specla! Thermal Recyulrernents ,-_____A____. - 

8. Orientcatian t hbomto ry  .___---- ?lb Solar ; Eyu'tpmenP , 0-- 

9. Specla! Navigation Aceumcy - - ~ " i k B _ -  ------ 
10. Stabll'lfy and Pointlrtg A c c u r a c y - ~ ~ ~ - - - - -  

11. 0 bit Requirements N/R ---- 
12. Gravi"r)/ RoquircrrtentP Gravity f i e l d  not imsort8.nt n 

I .  Nurnbar of Crew Required 1 - 
2, Skftl Categories ---- Physical Science --.-A 

28 3. Total Man-hours -____--____ 

4, Chmnoiogicai Span 4 wks. 
5. bcperimenf- Cyclest Durat ion 4 --L-.-; wks Number - 

Extravehicular a c t i v i t y ,  i f  re 6. Pstential Hazards -- --- 

DISCUSSION : ----- 

--- - 
31 4 



Y*l I* i l r l E  
--A 

P4APA P.,"J, 2-3.1,3 
SOLAR ~3: I,E, BTJ~&c~~AT.LO% f ~ ~ e k ~ ~ o o d  bjrr. 54lt 
-p----.-p- apr, $-'L j 8- LC-[ g j V 6 a t a 8%: ------  -* / ~ r h a r y :  Evaluate wayioirs solar cell Lypes in space e n v i r o ~ m e n t ,  

1 Secondary: Deteu2ir.e mctliods of extending u.seTu.1 1-ife. ' I 

10 t e s t  panels 2' 2: 2 '  mountcd on ex te rna l  ORL 5. tisf of  lest hpp3:atr~s 
a r ray  s t r uc tu r e :  must be ~ e t ~ a c t ~ l i b l e  t o  ins ide  of s t a t i on .  

8. Orientation: L~'cnc3rafory m- _mSSS i E~gulprneilf ----___ &r&y -- -sun 

9. Special Navigatlan A c c i ~ ~ ~ c y  .EL?!-___________- 
10, Staktllfy and Pointing Acc~sracy - ~ o l l  ---- A..tti-tu.cie: c 10: 

- PiLch At t i tude:  4. LO0 --- 

----------- 
12, Gmviv Requirc2msntr; - Graxity f i e l d  not  important 

1, Number sf Crew Required 1 

2, Sklll Categories -- Physical  Science 

3. Tstnl E\Plan-17oun 182 

4. Ghmnolsgicul %pan 1-3 wks . 
5. bpsrirnsmt Cycles: Dumfion 13 wks =-==---I , . ~ ~ ~ b ~ ~ ,  

6 ,  Potential Hazards Hone - 
I 

Experiment; L i n e  may be as much a s  2 y rs .  I 



Primary : To deternline how tc. cope ~1%-th " c h e  space en.vi:coan~ei~t in es tab-  
lishing very large, accuratc contour surfrces .  

Secol~d.a:~:j: To s tudy optical. and mechrrnj.ca1 aligzuue'-;~.t. procedures, . 

I .  NormaIOpera'frigCrrvironment: Ecr,ulp, E&-&Intt;Cr~w-dI%t-:_&Ext~ 

2, Welgltt o f  Equipment and Suypties  (ib.)-- 300 . 

3. Volur71e sf Equipmant. and Suppiias (cue ff .): t ntsrmal ---'I-- _- , 
4, Crttical Dimensions (fi-.) --_ 

5. ~ 1 ~ t  of ~~~t AppqrafuS T.V. camera, ---nu--- -theocio:Lite ----- 
- - -- 

6. Avokage Pcwer Ksqui rarnsnfs (kw ..- - 

7 ,  Special Ffiemal KsquIretnenfs ,-- N,!EL_. --- 

8.  Oriantat lonf b b o r n f o r y ~ ~  -- ; EcjtjIpn3ent Sun -- 

9. Special Navlgtltlan /Ihceuracy 

10. Stabi I f f y  and $sin!-ing Accuracy of s t ~ t  - t o  sua 

- 
1 1. Ohit Requireinenis --- 
12. Gravity Requiremcnf-s --..,Q-P, 

1. Number sf Crew Required 3 

2. Skill Categories --- ~ h y .  ~ c i ,  ----- 
3, I"atat Man-hctun 168 ---- 
4. ChmnoIogical Span -- I week 

5. Experiment Cycles: Dura t ion  . ; Number -__-.__ 2 

6, f)otsntial Haiards Extravehicular a c t i v i t y  - 



Pi f H,E 8 -- %dit%Pa No, 2'3.1.5 
DET? LO'Bi'iEUT & Em CTIOIS OOF C,I:iCI2 Al?FSISI h e 

SP.PLCX IViD JATO!-?S !oe?ckecd bja, 54 6 --.- --- ----- ----- 
08JECPlVI: .-.- 

Brimmy: To &et,e?i~ai~ie how to cope with '~he space cnvironmcnt in 
establishing very 1-ar&e9 accurate contour surfaces, 

Secondary: To study optical and. uechar-~ical 8,lignrnen-t procedures, 

I OdST$zLU+T!C>N I<EQUiEiik4ENTS -.--..----- 

I ,  Namal Opanulfir-tg Envimnmerrt: E q u T p . E ~ t .  S: 

2. Vdefghf- of Equipment csnd Supplies (Ib.) 
3. Volume of Equipment and Supplies (cv. f i e ) ;  inkrnci i  

4. Critical Dimenr;leins (FP,) 
5. List af Test Apparatus 

6. Avewge Power Requirements (kv~), 
7. Special Thermal Requirements 
8. Orientafionm Lgborateiy 

9, Special Navigation Accuracy -..I__ 

10. Stabllify ond ctuintlng Accuracy 

I .  Nurnber of  Craw Required -- 3 

2. Sklif Categories Phy. Sci, 

3, Tstal Man-hours 

4*  Chmnol~gical Span 

5. h p a r i m e n t  Cyclest Dtdmtilan 

6 ,  Potent ial  I-lazerds Extravehicular -- activit~ 



ExPzr",l j$Ebff[ ITND Ri'Pl-[CnTi <-itf ~ @ i / t k i r " t ~ ~ < ~ ~  1-895 
-------A --*- - 

18:vn I,LU~TI <);"I GI! ptmr TSFF ( C U I ; T L O \ I ~ ~ ~ ~  ) 
SOIA13 T)YiSIJ:IC SYSli'Fi o.;Icf.;fird I.<o, 5hZ 

---- --- ------ -- 

Pr.in:nl.y: To eva lua t e  pcrforii1;nce and elldurance of & stmSLo~!e' 
s o l a r  dyntsliic c y s i t  a, 

1000 2 ,  Walght o f  Equij:~rnent ond Supplies [ib. ) ------- -- 

3.  'dc,iuin~ of Equipment  and Supplies jcu. fi.): infernal  A_- ; h t e r n a l  

4, Crlfieai Dimensions  (ff ,) -- p-pp----p---p 

So la r  dynamic co l lec tor /co i~ve ' t " r  1 KW mou~~t;ed on 5. List of 'Test A p p m i u s  .____---___---- 

externai l  su r f ace  of  S/S and sun o r i e n t e d  

6 ,  Avemge Pawar Recfuirerient~ ( Ic i r )  - _ _ - , . L O D + i _ -  

8 ,  Specicat Iklovlgai-Ion kecumcy 
4- I.' 8,bout Line o f  s i g h t  t o  sun 18. Strmhllity and  Pointing iiccuracy ,-- ..= -- -- i .- 

11. Orhi* Pc,qiiir~nr.n?s --_I_.---... ~ T L E  -__-.-RR-------~m----.-4-_--.l_sl 

12. Gravity Requirements, Not critical -- --_I 
1. N u m b e r  of Craw Required - 1 

2. Sktli Categories Phy. Sc i .  

3, Total Man-hours 1460 

4., Chrunslegic.al Span 1 yr  ,-+X- -- 
5. hper iment  Cyc les~ D u r ~ t i o n  , 1 Y ~ Q  ; Nurrlber 

None 6. Pafontial Hrazcrrd~ --.-.-- -- 

DY SCUSSI ON: -- 
-*I-000 wa t t s  f o r  2 h r s ,  of a c t i v n t i o n  

I *filiSA sugges ts  addi t ioi lak t e s t s  i f  f.i r s t  -i;cst i s  succes s fu l ,  
. I 

System t r i l l  be disr!imtled and r e tu rned  do E s r t h  a f ~ e r  one 
year  for c~tllp:lete e ~ r a l u a t i o n  . 



PIT P I  - -.-- i.tAh-'!6; k b ,  2 * 3 m ~ q r (  ElrAIJUP*IT Cr?,'J' Or A S!?1-k413 
I ~ ~ X F ~ C - ~ Y  ~I/IJ?ILIXE SYS 2~14 b ~ f e F n ~  cd k--je, 547 

To evaluate pe~Zo~.u ia~~ce  a n d  erailure.nce of u so ln r  mercury 

rankine sys tern, 

1. Nomcri Operatling Envimnmsnt: %qutp.-Inte Ext a ; c reh: 111% e 

1000 2. WsPght of Eqvlpn~ont aisd Supplies (f'il,) -- 
3, Volume of Equipment. and Supplies (cu. fie): tntrs-rial 

4.. GrItlcaI Dlrncnslons (ft-1 ---- --- 
Solar dyneate ~~~~~~~~~~/converter 1 KJd niounted on 5 .  List of "Best h p p ~ t u s  --________-____- --- 

B ~ J  s ~ ~ r f a c e  of S/S t i r i c l  s t ~  oriented.  
6, AvemyoPov?~rRequirt:ii?enfs(k~~r') o*050' -- ------- 

7 ,  Specla1 Thernal RequTrcmenis --____ 

8, Orientation r h t a a r a t . o r y . - - _ _ _ -  ; Equlp~ienf Sun 

9 .  Special Navigation hccvmcy 2% -- 

+ Lo a.bout l i n e  of' sight t o  sun 10. Sicabll?+y and Poinflng ACC;III'CPGY +-.-.,, 

-- -- 
IT& f 1, 6rb I t  R~qrriramanfs ,_______;____ 55 

'12. Gravify Requirements got  c r i t i c a l  

1. Number of Craw Required 1 

2, Skill Categories Phy, Sci .  

*LO00 watts f o r  2 h r s ,  of ac t iva t ion  

W-ITBSA nuggests additlona,ll t e s t s  i f  f i r s t  t e s t  i s  successful .  

System w i l l  be d i s m u ~ t l e d  and returned Lo Ear th  a f t e r  one 
year f o r  complete eiy8,lua.t ion ,  



URR Ti! 41, TZIE ST OF' SOI,fil3 I ~ ~ ~ T ~ ~ R ~ . C J I ~ I X C ~ ~ I ?  IC 
(T P (Y'Yfi IT'S *--..-_-___---. A - 3 4  ,? >,J', *-,,_---_ .. _----- 

Primary : To evaluate perf orinaxzce of bismuti~ .te.7ll.u.1-iric: .thel:a~o-el-ec-trric 
e lemen't s . 

Secondary: Determine rel ie,bi l . i ty and endurance of' the  element i n  a space 
envirom~.ent, 

3 h C  & Ext. 1,  Normal Oy::ra.c_rtlt~g E~~vimnn~ent:  E q ~ ~ l p .  - -- . ; Crew- 
60 2 ,  \Pl'oi$!st of Eqr~ipnleilf a n d  Stfppl ios ( / b e  - 

3. \~oiurne of Equiprr~el-nE. and  Supplies (cue fi-,): Internal  2 ; External--. 

4, Ct=ltlcal Birnensions (ft ,) ---------- 
5 .  List of rest ApisarafrJs Rzdiatio", -- thermal and power mleasuri.ng equipaent 

T s l i l e t  ~ i q  -- 
0 .I. 6 ,  Averaye Bower. Roquirenzents (kw) - 

7, Special Yheinicrl Rsqut rernents - WLR 
8. Qrientai-isnt Laboratory 2 ~ f - 7  ;Equ ip ,~nen t  So10,r - 

T?JR 9. Special Navlgaf.lcsn Accuracy --, ----_ - -- 
+ l o 0  about l i n e  of s igh t  io sun 10. Stab1 l l f y  and Poinf-lng Accuracy -- 

--.- - 
11, Orbit Requiren~ents  - $R 

12. Gravity Requirements M /R -- - --:-I 
1 man (0 .1  hr/d)  

I 
I ,  Number of Crew Required - - 

2. SkllI Categories Phy. Sci .  

3, Total Man-haum 

4, Ch~erncsls~icai Spa17 5 ~ r s  

5. kpsrirnent. ~yc Ie sz  Bumtion Con%* 

6, Potent ial  Hazards  nor^ 

B!SCUSs!Okr: Two small f lat  p l a t e s  of coated 8,lu~inum with bismuth t e l l u r i d e  -- 
sandwiciles between "iiem a s  a t e s t  t h e m ~  e l e c t r i c  element so t h a t  they 
may be a,utomatically deployed a f t e r  the  space ste, t ion i s  i n  orbj  t , During 
t he  course of  -the experiment other  T/E e lement types  w i l l  be t e s t ed .  The 
purpose of the  experiment i s  to determine the  performance, r e l i a b i l i t y ,  
and endurance when exposed t o  space environment f o r  long Lime periods.  





---- 
Tl'h LE -- - PliO'YO?~QI_TfiIC AFK) 1 ~ ~ 0 ~ ' ( i l : d ~ S S l ~ ~  J:A?'liliLk~ NASA ].-._r, 2,3,1 .9 

Dj;'I'ER 1 OIUL J 03 IiVA LUl-Yl O?J L-c>c;kIt~;tdNe,. 5l49 
-- --- --------------- 

QP t GT-=i-f \ t r -  
& < t ~ \ , i  P \ i" --- - 

PrS tnary : idea sure de Len-iora-t i on of plr:ot,ovoliaic mcl pho-coelrii s s ion  
rnaterial i r ,  space environrne~it, 

k coxidary : h a  lyze fie? c T j  ora t ion  all& develop methods t o  I-cduce 
ci,[;radati o,i. 

Jnt  . & Ext . Iilt * 7 ,  Normc-il Operai-in:! Environmcni-: Equ ip  .--____---.,.---.--; Crew .--- 

2 .  \"dighi 3 f  Equipment and S:li?piies (ib.) 191 -- 
3. Va!urnc of Equi/;nic:ir and F!~ ; ,~ i ics  ( c ~ i .  ? . lnfel;ml__&6_.- ; L : i e r n a l _ J L  

5 .  bjsf f -lest ~~~~~~f~~ ---Rqciatj p'': thg~i l ia l ,  nli o-<I ~it;.ieorj t e  , and power 
*-- ----- --- -- ---- 

~~lessurc,~l?nt  s . -- --- 
6 ,  Average Posver iiequircrnent: (!;!$,,I ---A_-. -- 
7 ,  Special Themlal iiecjuiretnenis . 50 -1200~  ----- - 
8, Brisnb-cttionr Lakmrab-o~y N/I! ; Eqviprnenf Solar 

9 ,  Special Idavigaflczn Accu~-rrey - 
+ 10' about l i n e  of s igh t  t o  sun 18. SteEsY lity and Pointhg Accuracy ____t.t.___-___t..t.t..t.t.t.t.p 

I I .  Orbit Itequirer11er1j.s. 2~~ - 
1%. Gravity Requirements -- E /R 

1. Number of  Crew Required 1 ( 0 . l  h r h a y )  - ------ 

2, Skill Caiegoriss Phys . Sci . ---- 
3. Total Idan-how ,-__ 

182.5 

6, Potential Hazards - None 

DISCUSSION: -- 
Various photovol-taic and photoernissive mater ia ls  w i l l  be placed i n  an 
a r ray ,  oriented with respect  t o  the sm, and e l e ' c t r i c a l l y  connec-ked t o  
recording devices which i.ntermittent3.y recovd voltage 8,nd power cap- 
a ' b i l i t i e s .  Tie experiment w i l l  de-keruiine the  degree t o  these  
mater ia ls  deteviora te  in perfor-nance as a r e s u l t  of micrometeoroids, 
e lec t ro~nagnet ic  & p a r t i c l e  radj.aJcinan, 





Ti'rI E 
P i s .  2*3‘lal-C1 

i11G.8 SENSITIVITY PIi3Ti) DETi ~ C T O R S  

-- -"- ----------A --- 
0: J kaT',T"alE 
--*- ---> 

P r i o ~ a r y  : Tc3t  t he  pel-formanze (no isc  t1guee) of hi& ~ ~ i l s l t i ~ i t y  
photo de tec to rs .  

Snt I .  Norilrsl OperatEng Environmerzf.: Eytllp,-____- , ; Crey  I n t  , 
2 ,  \bklelgkzl- sf Eqt~ipment and Supplies ( f  b .) 50 

3. Vejlurno of Eqviprrsent and Supplies (eu. ft.); irnfcrnal-2- ; Exte1~1a1 

4. Crfflca! Dirnsnsions (Ft,) -n None 

5 ,  List of Test Ap13arr2f-us ~YI~l~tip1.e photo ELetectors, direc'ci.ona1 co%:lector system I 
7. Special Thermal Requlrenrents .- N/R 

8. 0rieni.ation: I~~bora!ory,-- 

9 ,  Special Nesvigaf Iors Accuracy No requirement 

10. Skcnbi l Ity and Polntlng Accuracy , 
-- 

1 1.  Orbit Requjreme,,j, No  requirement 

12, Gn1vit-y Requirements -, None 

AaN$O'$KEK ---- WEQUjREl\,4FNTS 
-w 

I .  Numher of Crew Required - 1 - 

2. Skill Categories Phy , Sci , Experimenter ---- 
3, T'otcil h4an-hours -. 14 -- 
4' Chmnologicaf Span , 2 weeks -- - --- 

5. Experiment Cycles: Duration -. 1 h r .  Number -- f 
1 4  

6, Potential Hazards None 
-- 

This t e s t  should be combirsed trith backgrou~d stuciies I 
of sky and space, I 



Prbrgmy: Measure converter- per fo~mmce  Voj- ex terlded Liae periods 
i n  space enviroiuent , 

Szcondary : Dete~7iliklle dcgl ad~i"Lio~z of performance due -her long t J  rnc 
exposure t o  sy~ace en-\r.i.romae)it. 

I .  Normal Opemf-lng Enviror\n?ont: EquPp, - 4 SG Ex t; i Crew- 

2, Weight o f  Equipment and Supplies (lb ,) 3-00 

3. Volume c ~ f  Equipment and Pupplies (cue ; Extsrnal 

4. Critical Dimet.tsions (ffCE.) -- 10 -- f t ,  d i a ,  (externul)  --- 

5. tist of T ~ ~ )  ~~~~f~~ 
rad ia t ion ,  thermal, and power m e a ~ u ~ i m e n t s  

I - 
6 ,  Avemger Power ReqtrimmenPs (kw) , 0 02 

8. Orientation r kboratory YT /R 

9 .  Special Navigafion Accuracy 11 /R 

10. Stabl ltty and Fainting Accuracy , G 10' &bout l i n e  ------ of s ight  t o  sun 

12. Gmvity Requirements ~ / n  

I 1. Number of Crew Required 2. ( 0 , ~  hr/day) 

2, Skill Categories Phy, Sci.  -- 
3, Total Man-hour; 7 3 - 
4. Ghmnological Spn 

5. hperimenf Cycfssr Bumtian - 
6, Pofential Hazards None 

Various t hemion ic  converters md so l a r  co l lec to r  systems w i l l  1 
be operated aJt d i f f e r en t  system tempesa%ure s , Performance, 
degradation, and r e l i 8 ,b l l i t y  w i l l  be determined. 





Pr irn8.l" y r System tesC4ng i n  spoce enviuowiient 8% zero-g 2nd 
varl8,ble -g, 

,%conciary: Qua1ifict;"c on ' i e s i i x  f o r  manned spnec ~~pp l i c s - t i ons  . 

I n t  , 8i Ext , 1, NernaJ Operaking Enuiicrnrtrot-ri : $qvlp, 

2. Weight of EqtsEprnenE crrd Supplier (It,)- 
3. Vofume o f  Equlprnat-tt and Suppiiss (cu, fte); Intarnal 

4, Crltisaf Dlmens!orns (ft* 

5. List of Test AppraQus  

6, Avamgo Power Raqutre 

7, Special Thermal  Requirements .- 
8. Orientations Laboratory 

8, Special Navigation Ae 
10. Sfablilty and Pointing Accuracy 

I IT. Orbit R s r j u i r c r n a n l ~ ~ ~ ~ ~  ---- 

12. GmviPy P,squiremonQr Zero-g and -- var iable  0 t o  0.4G 

I 1. I4urnbar of Crow Required 

1 2. Skill Categories Phy. Sci .  

4. Chrnnological Span 1 year 

5, hperiment Cyclast Bumtion months ; Nuinbor 

tfiScUSS[&N: The experinlent described i s  a complete systera cons i s t ing  
of supe r - c r i t i c a l l y  s to red  H and 0 f u e l  feeding a Vickers 
o r  Marquardt rec iprocat ing cggine wgich dr ives  a speed regu- 
l a t e d  one RgT b r u ~ h l e s s  400 cycle so l t e rna to r ,  The t e s t  w i l l  
opero;te the  machine through 2 t o  4 on/off cycles per day with 
t h e  load var ied  from 0 t o  f u l l  load i n  20$ incremnents using 
a dummy lctad, See aJctached block diagram, f i e 1  f o r  90 days 
i s  provided., 





Primary : Evaluate p e r f c m m c e  of v a r j  ous lubr i  ca-ij ng tystems, using 
circul:.tj ng l i q u i d s ,  under pr'olongcd periods of zero g r a v i t y .  

1 NSVPxI-MPI ON REQUIREMENTS -- 
1. Normal Bperatlng Envi tonrnent: Equip. I n t  . 

2 0 2 .  Weight of Equipment and Supplies (Ib* 

3. Volume of Equipment and Supplies (cu. Ft .): (ntennal 0 .5 -  ; External 

4. Critical Dimensions (ft.) :L 

5.  List of Test Apparatus --Special 
e l e c t r i c a l  

6 .  Average Power Requirements (kw) --0.075 
7. Special Thermal Requlrements IT /R 

8. Orientation: Laboratcrry___ ; Equipment N/R 

1 9,  Special Navigation Accuracy _ N/R 

1 10. Stability and Pointing Accuracy.  I\J /R 

9 1 .  Orbit  Requirements -!\rl~ - 
12. Gravity Requirements - Zero-G 

( M N P O W E R  REQUIREMENTS 

1. Number of CI-ew Required .I I 
2, Skill Categories phy. Sc i .  I 
3, Total Man-hours 34 

4. Chmnological Span 500 hrs  . 
cont . 5. Experiment Cycles: Dumtion ; Number 

6, Potential Hazards F l m a b i l i t y  of 

Suggest 2 u n i t s  t o  be t e s t e d .  I 



w-"-- 
------ 

"CI T L% 
--=-"-- 

EdASA ldo, 2.4.1.2 
WHIRL INSTM311,ITIXS IN k IIYDHODYNA!III:ILC C ~ I I O C ? . ~  No .  542 

I______ 

JOUEITJAL BEAR JKG WR~ER ZERO-G 
l___ - -_----- _ _------ 

QRJ ECTIVE ._ ___I_-- 

Pr imr y : To def ine  ~ . , h i r l  ins t  a b i l i t i e s  i n  various types of jou.rna1 
bearings t o  ~e~n1k . t  improved bearing designs fo r  f u t u r e  
spacecraf t .  

1 1 .  Normal Operating Environment: Equip. I n t  . ; Crew. 

2. Weight of Equipment and Supplier (Ib.) 200 

3. Volume o f  Equipment and Supplies (cu. f Internal. 
1 4 ,  Crit ical  Dimensions (ft .) 2 r; high x '1 deep x 4 ~ ~ ~ i d e  

5. List of Test Apparafus Special  prepackaged design 

6. Average Power Reqgi rements (kvd) __-OAOO 

7 ,  Special Thermal Requirements I\J /R 

8. Brienfation: L u b s r a t o ~ ~  N /I3 

9. Special Navigation Accuracy -----___I 
10. Stability and Pointing Accuracy,  N /R 

- - 
11.  Orbi t  Requirements N/R 

12. Gravi ty  Requirements -Zero-G 

-- 
MNPWEF! REQUIREMENTS 

I 1. Number of Crew Required 1 -- / 2. Skill  Categories Phy, Sci .  - -4 
3. Total Man-houn 4-30 

4. Chronological Span - 4-30 days 

5. Experiment Cycles: Dukation I. ~ 7 1 ~  , ; Number 

6, Potential Hazards . Flanmability of lubr ican t s  - 



TIT L i  - -- ASA No, 2,!1.2.1 
mIWEZVOiiS Ps DOCICTNG c d N o .  566 

- 
OB J EGTl VIi - -- - -- - - - -. 

Pvimry : To develop improved components and systems to aid in 
rendezvous & docking, 

2 ,  Weight of Equipment and Supplies (ib,) x- 
-- 

3. Volume sf Equipment and Supplies (cu. f t  .): Infernal '- - ; Exfe~n 

4, Critical Ditnensions (fi.,) - 
5. List of Test Apparatus T.V. LT 

I 
6. Average Power Requirements (kw) -..-L~L____-- -- 

7. Special Thermal Requirements N/R 

8.  Orientation: Lclborafory / ; Equipment 

3 .  Special Navigation Accumcy 

10. Sfability and Poinfitlg Accuracy 

11 . Ohi f  Requirements N /R 

12. Gravity Requiretnenfs --- Zero=-G 

-- 

[ MANPOWER KEQUI REMENTS 

'I. Number o f  Crew Required + 

2, Skill Categories ~ h y .  Sci .  ------ 
-X- / 3. Total Man-hours - - 1 
* 4. C h i ~ n o l o ~ i c ~ l  Span -- - --I 

3C- 
5, Experiment Cycles: Dumtion ; Number I 
6, Potential Hazards Danger to crew i f  docking sy - 

DISCUSSION: - 
* Included i n  experiment 2 .11.2.4/622 



-- -a- 

ASh  No. 2.4.2.2 
CREW TMilrSmi: &El CARGO Hi'ddDLmTG 

- ------- 

Primary: To develop in~pl-oved conponents and ::ystems to ~ i d  in ere\{ 
t r an s f e r  and ceygo handling,  

1 . Normal Operating Envi ronment: Equip. rnt . -- 8- ~ x t  ,; Cre\ 
3C 2. '$\/eight of Equipment and Supplies (Ib .) 

3. Volurne of Equiprrient 

4. Critical Dirnensiol-1s (ft .) . 
5. List of Test APpQlatU5 

6. Average Power Requiremenis (kw) - * 
7. Special Thermal Requ'lrernents -..&!B 

8. Brientafion: Lolborafory N /R ; Equipment 

9. Special Navigation Accuracy ,.- 

10. Stabilify and Pointing Accuracy 
- 

1 1 . Qrbi t Requi rements N_/R 
12. Gravity Requirelnents - 0-g 

L 

MANPOWER REQUIREMENr__S 

1. Number of Crew Required 

2. SItill Categories 

1 3. Total Man-hours 
4. Chronological Span 

5. Experiment Cycles: Duration 

( 6. Potential Hazards Possible .-- extravehicular  a c t i v i t y ,  Transfer  of 
dangerous f l u i d s  . I 



/ Primary: TO determini- optimum s i z e s  & operation of air]-ocks & hatches .  1 

1 .  Norrnal Ope~.atEng Environi~ent: Ecluip, k t .  & Ext.  ; Crew.__ 

2 ,  Weight s f  Ecpipmenf. and Sui>pIies (Ib.)- 
3. Volume of Equipment and Supplies (cu. R . ) i  Infemctl 

4 ,  Critical Dimensions (fr..) 6 
5. list. o f  Test Apparatus 

--.-- 

6. Avemge Power Requirements (kw) loo va t t -h r  

7. Special Thermal Reqvlrernenf-s A / ~  - - - - -  

8. Brientcfiot?: L.abr)ratory-- ------ / Equipment X,/R 

8. Special Navigation Accuracy I 
10. Stability and Pointing Accuracy '1' I 
11. Orbit  Requirements - IT/R -- 

12. Gravity Requirements 0 and p a r t i a l  gravi-ty 

1. Number of Crew Required 2 

2, Skill  Categories Physical  Sci  . 
3, Total Man-hours 15 1 

5. Experiment Cycles: Dumfirsn - 

6, Potential Hazards 

Dl SCUSSl ON: 

Hatches should be s e t  up so t l iat  personnel may experiment 
going th ru  and opening and cl-osing them. Expa,ndable type 
a i r l ocks  may be t e s ~ e d  i n t e r n a l l y  and ex t e rna l l y .  k 
va r i e ty  of hatch c losures  should be t e s t e d  for  emergency 
operat ions .  Space s u i t s  should be used f o r  some of these 
t e s t s .  

k major por t ion of t h i s  t e s t i n g  could be performed on ea r t h .  



-- - --- 
8BJ tCTi V E  ----. i q 

%I ~4 
Primary : To de t e  rnline opt i11nrn1 clcplo3;mcnt devices t o  operate i n  

the  space enviromnent , 

2 0 2. Weight of Equipment and Supplies (Ib - -- 

3. Volume of Equipment atid Supplies (cu. f ): Intemol 1 ; 

4, Crit ical  Dimensions (fl-.) --.. 1 -- 

5. List of Test Apparatus F r i c t i on  ~~ieasur ing  devices. 

-- 
6 .  Average Povier Roquirernenh (kw) ._85 watt-hrs.  /rieek __ 

7. Special Thermal Requirements - 2 1 ~  ----- 
8. Orienfation: 1-aboratory - 
9. Special Navigation Accurncy _ I ~ H - -  -- 

10. Stabil i ty and Pointing Acculacy ---u 
-- -- 

11 . Orbi t  Requirenxmts N/R 

12. Gravi ty  Requiremenis gravity -- 
- 

MANPOkVER REQLll REMENTS 

1. Number o f  Crew Required 2 

2, Skill  Categories Physical  Sci.. 

3. Total Man-hours 2 0 --- 

4. Chronological Span ,- 1. w l i .  

5. Ekperirnenf Cycles: Duration hrs. ; Number-- 5 

6, Potential Hazards None -- 
- 

DISCUSS1 ON: 

Various types of l inkages a s  might be requ%i~j;@d f o r  sensors 
ouLd be t e s t ed .  Exanples are  : Antennas, bola,r c e l l s ,  

p e t a l  r e f l e c to r s ,  G., sensor booms. Some of hlle o r i en t a i i on  
un i t s  should be testec? for  long periods of ->Y;:?e i n  the space 
environment . 



EXPERI)sAEf-?[ ,AE.jE) ~ , t " I v l ~ ~ ~ A T I Q I . . i  SUidbtbAtR"ti LL :i.0906 
------ -- -- - -- - -r- ----- 
TiTbF 
-----/ 

N15,S/4, No, 2.)1.2.5 
1'3;:DE S E E  OF IECIMN TCfZL l;II1S'T%hqiIlS &ckt-tccd No. 565 

----- ----- --- 
OR JECTI t/E 

Primary: To develop r~iechanical i':~steners that, are espcc ia i ly  
adapted for a+,tachn:eni, i l l  space, 

1. Normal Opemi iny Envimntnent: Equip. ht . 

4. Critical Eirncnsisns (ft .) ,- 6 --- -- 
5. List of Test Apparatus 

6. Avemge Power Requirernents (kv~)  -0- 
7. Special Thermal Requirernents 

8. Orientation: I-aborcri-or)!, N /R 

8. Special Naviguibn Accuracy 

90. Si-abi lity and Painting hccurcicy * . - - -  

11. Orbif Requirements .---__A~- -- ----A+- 

12, Gravity Requirements Zero gravi ty  - 

1. Number of Crew Required 2 

2, Skill Categories Physica.1 Sc i .  

3. Total Man-hours 100 -- -- -I 
4. Chronological Span . 6 mo, 

5. Experiment Cycles: Duration 2 h r s *  ; Number 25 

6, Potential Hazards None 

Men w i l l  attempt t o  a t t a ch  various types of fas teners  
while i n  zero g. Degree of success w i l l  be recorded. 



NASA No, 265 
inckheed No. 581 

PBJECII'dE ~r : im: i . l -y -  _ _ _ _ A -  Deve].op opei-at ional  equipment, & i;ech~~i:~iies for perfori~:in[: 
:i l l i.o~lfi l?~~il:; nav? f ? ~ : ;  j f,:; re q ~ l i r i l z c ;  1ii;tie or no supl-~ol-i, froiil eo?i.:~d. f acj. lit ii- ::; . 

& ~ o l ~ d c ~ ~  , - * Ei;a,].uc~i;c :;peci.i'ic adir:i.~ice gni c?. :;y:; terns tr,entiral.l;$ iTpK - - - L - - ' L C  * 

: i i t i  , I '  I a ,  ( ~ ' c i n i  i f  or1 n:imigatj oli) . I!;I~I[,J .O~ 
t,hi ;, j4 i i;.i t,l~ctp I?<. .:. , I,.; :ttfonr i . , i  a:;:;i.st o the r  experil~zcnt:,:;; Sensor Stali . , l72c1ar 

1. Norrnal Opemi ing Environn~ent: Equip. 

2. Weight sf Equipment and St~ppiies (Ib.) 

1 , "  8 , )  - 4 .  Crit*cal Dimensions ( f t  . )  --_..- 

5. List of Test ,Appa 

EXD. 2.9.1%2 

6. Avernge Power Requirements (kw) 

7. Special Thermal Requirements 

8. Orientation: Laboratory N/R ; Equipment N/K 

9. special ~ ~ ~ i ~ ~ t i ~ ~  A~~~~~~~ Ground p o s i t i o n s  da ta  t h a t  i s  
than p la t form output .  

10. Stability and Pointing Accuracy 

I 11. Orbit Kequirements N/R 

12, Gravity Require.met?ts Ze 1-0 -G -- 

'I. Number of  Crew Required 1 

2. Skill  Categories Phy. Sci .  

3. Total Man-hours GO 
1 4. Chronological Spati 60 days 1 

Co"ts ; Number 1 5. kperiment Cycles: Duration 
- ----I 1 6. Potential Hazards None . I 



I T t T t E  f --- D E i E  I,OPPCi3!\Tr OF SPAC?: TJ1iJ.T l G/\T 103 NASA No.  . ? .5*2 .1  f 
I 

P ~ ~ i n i :  ! i . ~ ~  : Devel.op ope?-air,io: 1:: 1 I ql!i.pmeni; 8: tecinii  qu.e s f o r  performing autononious 
! l ~ t \ i i  gZ:,ion 1'ccjt:i.i' ilig 1 . i t t .L~  or no s~1ppor.t f r o 3  g r ~ ~ l i d  fac i : l . i t i es  , 

Secol?dnry: Evo.lua.te t h e  ope17:it.j.oi?s of  a s;iace s e x t a n t .  Eval-uate man's -r . .uabili t  i 

t c  usc t h i s  ilistr'ilment : sappor t  experiment 2.5.1. : L .  I 
I 1 .  Norrnal Operating Envii-orl:~icnl : Equip. Lnt ; Crew -- J n t  . 

2.  Weight o f  Equipment and Sr~pplies (113. ) -- 60 -- 
3.  Volume of Equipment and Supplies (cu. ft..): Internul- 4 ; Ektcrnal 0 

1 
f 4.. Critical Dimensions (ft.) -- ---- I 

5. List of Test Apparatus Space sex tan t  used i-ndepandently and i n  support  
of Exp. 2.5.1.1. 

/ 6. Avemgo Power Rcquirernenti (kw) fi~E--- 

1 7. Special Tliermcil Requlrernanli 1 
1 8. Orientation: Laboratoryl_ 1 

9.  Special Naviyeaf-Ian btccuracy Growld tracked. p o s i t i o n  d a t a  that 
a c c u ~ z t e  t h a n  t h e  s e x t . z t ,  

10. Stabilify and Pointing Accuracy, 

I - 
N/R 1 1 . Qrhif Requirements ----- .-- 

Zero-G 12. Graviiy Requi rernents 

1 1. Number of Crew Required - 1 

2, Skill Categories ~ h y .  S c i .  ---- 
3. Total Man-hours 273 
4, Chronological Span 9 -- mos. 

5. Experiment Cycles: Bumtion 

6. Potentical Hazards 

-------- 
337 



TITLE NASA 1%. 2 * > + : ) # 3  I --- C lX4F!ilt~riTZ\rJ; EVAL,URT'Z Oi; 07' ?JAVIGATION 'I% CilTTIQIJE S Loeichecd !do. 5811 

093 FCTI VE ------- 
Pi-ilnorj : Evalua1,e mer i ts  and defj  c j  cnciea  of tcchnj ques and systems proposed 

fo r  orb i tal a ~ l d  space navigation.  
Secondary : Itii4erfaee r ? i t i ~  Experiment No. 2 ,(j -1.6 for compo?zent in tegrn t i  on 

s tud ies .  

I n t  . 1. Normal Operating Environment: Eqi~ip.--~____--.,-.-; Crew-- 

2. Weight o f  Equipment and  Sup$ ies (Ib.) 25/system 
0757SysTe;n 

3.  Volume of Equipment and Supplies (cu. ft,): Inten~al.---______ ; Exl-ernal-S 

4 ,  Critical Dimensions (ft .) 
5. List of 7es+ Apperra~us E l e c t ~ o n i c  t e  

er  , ironmn'i a1 control  .--- - 

6. Average Power Itequircments (kw) - .025 

- 5 4 0 ~  t o  +71°c 7. Special Therrntl l Requirements ,-___--- - 
var i aL l e  8. Orict~tafion: h c r b o r a t o r y ~ ~  

9. Special Navigeliion Accuracy - 
1 10. Siabi lity an Pointing Accuracy _ vay-ab l e  

--- 
1 9 . Brbi t Reqi,~ i cfnenfs 

12. Gmvity Keqi~ire~slenfs 

1 2. Skill  Categories __ phy. s c i .  . .- . I 1 3. Total Man-hours -- 1000 -. I 
I 4. Chronolooical Span 5 y r .  - I ., 
1 5. Experiment Cycl'es: Duration 8 h r .  ; Number 25/sys1 t3!:1 -. 

6 ,  ~ ~ ~ ~ ~ ~ i ~ i  ~~~~~d~ None, except thsse  requir ing tlinrlow f o r  sigl i t ings 
- -- - - -- 

-- -- 

I DISCUSSION: 
I This exper im~nt  villi  aici i l l  1,he ilcveloprnent allil eva,luation of 

variou, ,  navigation tcck~~iiclues 3 r d  sjsteins ,,I CF-, 'd. f o r  f u i  ure SL,CLCC missj 011s. 
Time slid space should 7x2 reserved f o r  proiilising techniques which a re  proposed. 
a f t e r  i 1 1 1  s t a t i o n  i s  operati  ol:31. 

kssmr 7 ::jsterns v i l l  be tL,,t,ed. 



I primary: Demonstrate & b i l i t y  t o  continuously determine posi t ion (6.11d 
a t t i t u d e  ) rill o r b i t  independent of external.  inpu ts ,  

I &condary: Deteml ne problem a m a s  and pcrforrtlance pr~rm~ictcrs or" conlpol~cnis 
i n  such systems. 

-- - 
REQUf REMEN'TS .......------ 

I n t  : 1 .  Normal Opera t ing  Eriviron:r?et~t: Equip. ; Crew 

2. Weight of  Equip:ncnt- and Supplies  (/be 17 .O!S:~ stern 
sys t  

3. Volume o f  Equipment and Supplies (cu .  ft.): Infernal oo27 /  

4 ,  Cr i t ica l  Dimensions (ft .)  . 1 .O. - 

5. l i s t  o f  Test- Appara ius  E1ec1;roni.c t e s t  s e t  and ca l i b r a t i on  equiymg 
en-~ironr:~ental  con t ro l  for equipment under 

6 .  Average Power Recjui rement s (kw) 0 - oC5 
7. Spec ia l  T h e m ~ a l  Requirements - -54"~ t o  71"~ 

8. Orienfafion:  L~borntory ---. varZca17l.e - ; Cquiplncn+ va r iab le  

9. Special Navigation A c c u r a c y  va~-$ ah l e  

v a r  i ab l e  10, Stabi l i ty  a n d  Point ing Accurcicy 

11. Orbif Requiremei.:t.s vaariabl.e -.--- 

12. Grav i ty  Requirements z e r o - ~ ;  ~ ~ ~ m o t h  t o  r o t a , t i n ~  - 

-- 
taNPOWER REQUIREMENTS -- 

1 ,  Number of Crew Required 1 

2, Skill Categories ~hy. s c i ,  

3. Total Man-hours 5 00 - 

4. Chrnnologicul Span -- 1 yr. 

1 hr t o  1 mO. -; Edurnber- 5 ,  b p e r i r n e n t  Cycles:  Duration 20 

6, Poi-entical Hazards None - 
.- - - 

DISCUSSION: 

This experiment could eva2.u-ate autonomous systems using 
advznced sensors, such as grtivity gradient  sensors,  magnetic 
f i e l d  sensors, e t c .  

Assume 5 systerns, 



Pr5.n:ar-y: To i.~l~:i:st.i(;:.~ti tlie a b i l i t y  of a ~ ~ a n  t o  determine 
hi:; i)osit*i.on ni:d a:t t i t~zde vritli simple in s t ru~ i l en t s .  

/ 1. Nor~iial Operating Environment: Equip._ Int, . ; Crew I n t  . 
2,  Weight sf Equipment and Supplies (ib.) 10-30 

3. Volume of Equipment and Supplies (cu, ft.): In'remal 

4, Critical Dimensions (ft.) - 
5, List Pest Apparutus S t a r  t ra .ckers ,  t e l e s c o p e s ,  se  

6, Average Power Requirernents (kw) - .05 - 

7. Spccial Thermal Requiremenf-s ___ nornlal 

v a r i a b l e  8.  Orientation: bboratory . ; Equipment v a r i a b l e  . 

9. Special Navigation Accuracy -_ + 1 U - M .  

/ 10. Stability and Pointing Accuracy. 0 . 1  d e g .  -- ----I 
I 11.  Orbit Requirements - 

12. Gravity Requirements N/R 

7 .  !\lumber of Crew Required 1 - 

2,  Skill Categories - Phy. Sci .  

3. Total Man-hours 50 
1 month 4. Chrol-iological Span 

5 .  Experiment Cycles: Duration l h  ;~ufnber-..-j 

6 ,  Potential Hazards Necess i ty  f o r  window t o  space 

Experience i n  t h e  Mercury program h a s  shown tha.t  t h e  c a p a b i l i t y  of  a, 
man t o  phys i ca l ly  determine h i s  a , t t i t ude  by making simple star s i g h t i n g s  i n  a  

. back-up u~ode can make t h e  d i f f e r e n c e  between s a f e  and unsuccessfu l  recovery 
from o r b i t .  This  experirnent uould expand t l i i s  technique t o  i nc rease  i t s  f l e x i -  
b i l i t y  and use fu lnes s .  Valuable d a t a  ~ r o u l d  be accunlulated t o  adid i n  f u t u r e  
des ign .  



I7LiSSiT71E C @ ~ ~ ~ \ I l C J ' I T  T OiLT SGC JdiW DEVE TJOP14ETQ T 
---------- A-" 

Primary: Observe j.rli"la~ior?_ o r  ercct ion of passive satellites. I 
Secondary: Ascertain :;urlacc condiiLon anci rc i ' lec t iv i  t y  ai'ter 

inflation. 

I n t e rna l  ; Gre I 1. Normal Ope ra t ing  Envirc,nmsnf: Equip. -- -I 
2 ,  Vu'eigl~t of  Eyuipmer-ti and Supplies  (ib.) 2 0 

3 ,  Vol~~rne sf Eqviprner-tf- a n d  $upp!ies (cu. ft,): [nternai 1 ; 

4 .  Cr i t i ca l  Dimensions (ft ,) , --- 

5. ~ i , . ~  of T~~~ A~~~~~~ Telescope, telescope can l ra  

--- 
6. A v e m g e  Power Requirements ( 1 : ~ )  - 0.005 ---------.. 

7. Special Thennal Requirements --l\'/13- 

8, Orienta t ionr  Laboratory- -- I Equipment N/R 

11. Orbif Requirements K/I? -- 
12. Gravity Requirements Gravity f i e l d  not important 

I -MNPOAIER -- REQUIREMENTS 

1. Number of Crew Required - 2 

2, SItlll Cotcgories  - Physical. -.- Science I 

3, Total Man-hours -- 9-19 

4. Ci~mnologiccrI Span 1. - 2 wks. 
5. Experiment Cycles: Dumtion -2 - 2 t?ksL; Number --- 

1 6. Potential Hazards Wone 



1 Primary: Idniu: :mt.ennii pettern ~ ~ ~ ~ ~ u ~ u r c n r e n i s  in space. I 
Seco~idary : D t ~ t , ~ ~ - ~ o i t l c :  e f f e c t  of f r e e  space on a~it~enna con l 'igurat ion. 

Int , I 
350 1 2. Weight of  Equipment and Supplies (Ib.) 

3.  Volume of Eqviprnent and Supplies (ctr, ff.); Infernal 

4.  Crifical rdirnensions (ff.) 100' d i g e t e r  

5 .  List sf Test Apparatus 
sat ,el l i tc  target 

6. Average Power Reqvirc?ments (ICVI) - OtL ------ 

7, Special Thermal liequIaen?ents ,---- ---- 

8. Briet~tatisnt Laboratory 

9. Special Ncrvigafisn Accumcy N /R 

Pitch Rate 18. Stability and Painting A s c u r a c y  - r; Roll Rate : 

7 

11 .  Orbit. Requirements A/E 
- 

12. Grcavify Requirements GrayLt~ f Told n o t  impor ten t  

1, Number of Crew Required 2 

2, Skill Categories Physica l  Science 
-7- 

3. Total /dan-.haurs - 336 - 
10 wks. 4. Ch~urnalo~isgtl Span - _ _ -  

5' kperimanf Cyclest Dumtion '" ; Number. 10 

Target ejection 6, Potenfial Hazards --- 



Primary: Develop~;.lent of earth--to-deep-space coherent I i g h t  comnunication 
system. 

I Secondary: Communicati.on lid< performvlce usi.ng various Laser frequencies.  I 

1. Nsnnal Operating Envimnment: Equlp. I n t e r i o r  ; Crew . 

100 2, Weight of Equipment atld Swpptiss (Ib,) - 

3. Volume sf Equipment and Supplies (cu. R e ) :  Infernal 
4, Critical Dimensior~s (fi,) -.- -- 
5. List of  Test Appamtus - k s e r  mounted i n  astrodome on ai~:lock 

I 6. Average Power Requirsrrienfs (I:\v) - 0.6 -..- 

7, Special f hewal Requirements 600 watt heat  1 

8. Orientation t hborats i~f  

9. Special Navigatlcsn Accuiqcy + 1 N.M. 
10. SfabilZty and Pointlrig Aceu~-acy 

I 12. Gravity Requiren.renfs Gravity f i e l d  not  irnpor-ant 

I .  Number of Crew Required 1 --- 
a. $!cl\l Categories Physical Science 

3, Total Man-hou~ 56-1-20 -- 
14-30 days ---- -I 

6. Potential Hazards 

343 



Frimary: E v ~ l u a t e  techl?iques fo r  perletration of' aerothem~dyn~mlic  
plasma during vehic le  r e en t ry ,  

I 1,  Norrnal Operating Environment: Equip._____ I n t e r i o r  ; Crew In te  ' 

2. Weight of Equipment and Supplies (Ib.) 3 0 - 
2 3. Volurne of Equipment and Supplies (cu. ft.); Internal-____._____ ; Externa 

4. Critical Dimensions (Ft.), 
5. List of -rest kppurafus Transmitter,  r ece iver ,  antenna, 

6, Average Power Requirements (I<w) 0.01 

7, Special Ther-ma1 Requirements - 100 ~ z t t  heat  load 

8. Orientation: Laboratory ; Equipment C ~ n t r  

9. Special Mavigafian Accuracy 

10. Stabi lity and Pointing Accuracy .-N/R_ 
- 

11. Orbit Requirements N/R 

1,  Number of Crew Required 2 

2, Skill Categories Physical  Science - 

1 12. Gravity Requirements Gravity fi e1d not important 

3. Total Man-hours 

f"( 

4. Gl~rsnological Span 

5. Experiment Cycles: Duration 

6. Potential t-dazards Vehicle reen t ry  

DISCUSSION: 



EXITRIMEP4T A QZI AkPLt CAT1 OF4 SilMM{$KY a0906 
------ 

T l T t E  -- C~iTlJTL~A7'IOFJ OF EY-PJ:I?fnEi;3' 60lc NASA ND,  2e6e1e4  

bcl;$zesd NO. 605 
-- 

8 0 4  ECII VE 
..---me- 

I 1. Normal Operating Envimnmcnt: Equ?pe ;Cmvt 
2, Weight of Equipmenf and Supplies ([be)____.- 

3. V ~ l u m e  af Equipment and Supplies (cue f t . ) i  intcmcnl ; External 

4. Grftical Dirncnshns (ff,) , 

5. List of Test Apparatus -- 
--- 

6 ,  Avamgc Power Reqt~irerr~enis (Icw) - 
7 ,  SpecIaI Thermal Ftoqu!rcn~ent.s -__--- 
8,  Orientation: h b a m ' i ' o ~  -- ; Equipment 

8. Spcciaf NavigaPfon kceumey 

10. Siabillt)! and PsinfYng b,ccumcy, 
-- ----- 

I 1. Q h i t  t?equiremer, ts  ---- 
12, Gravity Requirements 

IFAP.IP&s'$I,ER f?EQtll REk4Et.4fS --- I 

1. Number o f  Crew Rsquisgid 

2. Sklll Catsgories 

-- 
4. Ch~anolo~iccnl Span 

5. b p e r i m e n f .  Cyclest Ddmtisn 

6, Potential FEezads 



E>(pERI MENT A N D  APFLICATt ON SUMfdiAkY LR 18905 

 formal Operating Environment: Equip. - ; Crew 

VJeight of Equipment and Supplies (111.) -- -- 

Volurne of Equipment and Supplies (cu. ft.): Internal- ; External 

Critical Dimensions (Ft,) - 
List of Test Apparatus - 
- --- 

Average Power Requirements (kw) 

Special Thermal Requirements -- - 

Orientation: I nLo;atory -. ; Equipment 

Special Navigation Accuracy ,, 

Stability and Pointing Accuracy * - 

k 1. Orbit Requirements - 
12, Gravity Requirements 

-- 
!bANPOWER REQUIREMENT: 

I .  Number of Crelu Required 

2, Skill Categories 

4. Chr.onological Span 

5. Experiment Cycles: Duration ; Mvmber 

6 ,  Potential Hazards - 

DISCUSS1 ON: 



Primary: To determine 'no17 "c,o copc wii,h snacc; er~vironrilent as a f f ec t i ng  
deplogment cud e rec t ion  of large  antennac . 

I Scondary:  To study op t ics1  andrnechsnical a l i g m e n t  procedures. 

Ex%. 4. Norncal Qpsmting Enviranmenf.: Equip, - ; Crev 
300 2. Weight of Equipment and Supplies ( [ b e )  -- 

3. Volume csF Equipment and Supplies (cu ,  ft,): ft-rtsrnal 1. 

4, Crlfiecil Dirnsr?sisns ( e - f  .) -- 
5, List of Tesf. Apt-mr&atus T.V. ccm?ra, -- theodol i te  

pep 

7 ,  Special "Tfics~nc\ RequIn;.: 

8. Bricntaticznr kbesafoi)~ 

9, Special Navigsftarr k c e t ~ n ~ c y  ...--. 
10. Stability and Pointing Accumey ,, 

I 1. Number of Crew Required 3 
2. Skill Categories --- Phy. Sci 

3, Total Man-houn --, 168 

I week 4, Ct~mnalsgicai S p a n ,  -- 
5, bparirnenf Cycle$s D u m t i s n  28 hrs. --.; Number 2 

6, Pstential Hazards Extravehicizlar a c t i v i t y  3 I 



Tl'l t E  
-----=- NASA NO. 2.6-109 

bUGI%TIC EFFECTS ON CQ!LMUi\TlCATIOIlS SYS'i?lGl\;3T I-c,clcheed No .  609 
----- 
OBJECT! VE ------ 

Primary: Detern~ine effec-1, on conlmuni cat,i on pwopri:::'tion hs 
r e s u l t s  of va r ia t ions  i n  inngnci i c  f  ii l c l  near vehic le .  

1. Normal Operating fnviroiiment: Equ ip .  k t .  b 1 x t  -; Crew In te r io r  - 
2 ,  Weight of Equipment and Supplies (lb .) 200 _ _ _  

3. Volume of Equipment und Supplies (cu. ft.): lntcrnal 1,Cj ; External 2 .5  

4 ,  (-ritical ~ i ~ ~ ~ ~ i ~ ~ ~  (fi .) Non-metall-ic boom t o  isola, te  sensor from vehic le  

5, ~ ; ~ t  of yes+ Apparatus 14agnetome.ters - s a t .  c o i l  o r  rubic?i~~x:-vapor deperrding 
4 .  

on m i  ssion-vehi c l e  rn en t  compensation req.  
a m ~ ~ ~ q - s z x - . e  a 

6. ~ v e & e  Paver Requ~reoients 

7. Special Thermal Requirements - N/R - 
N/R . - 8. Orientation: Laboratory Earth , Equipment _ _ - _ _ _ _ _ _ _ _ _ _  

9. Special tdcrvigation Accuracy N /R .- 

10. Stability and Painting Accul-acy + N/R -- 

11.  Orbit Requiren~ents See -discussion -- 

12. Gravity Requirements Not c r i t i ca .1  

1. Number of Crew Required 1 

2, Skill Categories Phy. Sci .  

3. "Total Men-hours 200 (5 y r s . )  

Mission l i f e  4. Chronological Span ..-...- 
cant . 5. Experiment Cycles: Duration , ; Nurnber 

- 

6. Potential Hazards None 

Except f o r  V U  propagation d i r ec t  magnetic e f f e c t s  a-re most 
masked or  swamped out by other  e f f e c t s  i . e .  ion iza t ion  f i e l d s .  

However, the  rnagnetic f i e l d  and var ia t ions  due t o  s o l a r  e f f e c t s  ha.ve marked 
e f f e c t s  on ionosphere & r ad i a t i on  b e l t s  which do have very s t rong e f f e c t s  on 
propagat ion.  Correl'ation of magnetic f i e l d  measurement s  with e f f e c t s  of 
ionosphere, aurora l  disturt~a:flces e t c  , rtlould r e s u l t  i n  grea2ier u.nderstar?ciirig of 
these  e f f e c t s .  Polar  low a l t i t u d e  o r b i t s  and osci l . la t ing syi~cl1roi:ous o r b i t s  
would provide g r ea t e r  va r i e t y  i n  measurer~ients 3rd e f f e c t s .  



4ASA b J 0 ,  2,6,1,10 
~ l i ; ~  AP,IJ~N rmI.iuxox EFFECT:; cjnr c~riiczui:i~_crn~~~o:as 

----- 

Primal-y: Dete-~-~il~e propoga$ioll suurae,lies eau:ied b y  Vari &lell W E L ~ ; E L ~ ~ O P ?  

Be l t s  on cor~~aunications,  

1. N O I T ~ I ~ I  Operating Envimnment: Equip ,_Ink i;. & Ext . 
5 0 2. Wafght of EcquFpment- and Supplies  ( ib*)  

3. Volume of Equiprrient and Supplies (ev, ft.): 1ntc~nst.I 

4. Critical Dimensions (ff .) --- 
5, List of  l e s t  Apparatus ,- 

- 
6. Average Power Requirements (kw) 0.05 --- 
7, Special Thema 1 RaqufrcmenEs - - S b  -__-__---- 

8. Orien ta t ion  t k~boratov N/N E q u i p m e n t  E"rLh 
- I  

8. Special Navigation Paccur-acy %?L 
10. Stability and Pointing Accuracy _--N!!- - 

- 
S2e afscussion 1 1. Orbit. Requirements <--,------- : --- 

12, Gravify Recluireyents Not c r i t i c a l  - 

1. Number o f  Crew Required ,- -- I 

2. Skill  Categor ies  Fhy, Sci .  

3. Total Nan-hours 1000 (5 y r s . )  -- 
4. Chronological % p a n  Mission duration 

1 hr .  5. b:periment Cycles: Bumtion 

6, Potent ial  Hazards I'u'one 

SCUSSI ON : Synchronous o r b i t s  t o  allow propagation throupjl r ad ia t ion  b e l t s  ---- 
required.  An o s c i l l a t i n g  o r b i t  ~?ill permit measurements over a wider range of 
condit ions.  Measurements of propagation must be cor re la ted  with da t a  from 
rocket probes measuring the  posi t ion,  thickness and i n t ens i t y  of the  Van Allen 
rad ia t ion  f i e l d s  i n  the  v i c i n i t y  of thc  propagation paths.  



T [ I !  E N/\,SA idcJ, 2,6.1.~4 
Slllii)i OF P,TMOSPlJl7RIC ZFFECT:; OX 

El4 L3ROPAGhTTOI: .r.,llc c,d No, 607 
_ I__̂__II___I-X--l-_lII_I_-___I _ ----- -------- 

Q E ' j  --- rc-T"! 'ifE -.-s 

Primary : Ln~prove knowl edge o f  pro-phg8-t j c~n anonial-ie s caused by  
atmospheric ei'i'cbcts 

I n t  . & Ext  . 1.  Narrnml Bperaiing Enviroiimer~t: Equlp.---.--.-.-.-______r 

2 ,  V.l/eighf of Equipment  ond Supplies ( ib , )  480 -- 
3.  Volume of  Equipment and Supplies (cu, fi.): I t i t c m a l - . A -  ; Extemol 

4. Critical Dimer,slons (ft.) ____- 
5, L.jst of Test hklprl:,ltus Se r i e s  of  r ~ c e i v e r s  o r  converters  with s t  

r f ' .  o s c i l l ~ i t  o r s  t r a n s ~ ~ i t t e ~ s ,  antennas, cover 
0.7 6. iverage Power Kc?qoi rernenks ( k * ~ )  ----_ 

N/R 7, Slx?cial Ttternal Requireinsnts __---- 
N 'R 8. Orienfabion: Lu'oar.crtory--.-..-- -L ; Equ!pmenf- 

9. Special ldclvigaiion Accuracy .- N/R -- 
10. Stabii ity and Puinfi  tig P\ccuracy -._ 

---- - - --- 
I * 1 1 . O ~ D I  t Requi rementr - ____ i i  /li - ._--A- --- 

12. Gravity Requirements Not c r i t j  I *  11 - 

1 . Pl~rrnbnr o f  Crew R e q u i r ~ d  - 2 ------ - - ----.- 

2 -  Skill ( - , ~ i t  ; ,:ies Phy, Sci  . 
3. Total Man-hours 1500 (5  y r s . )  -- - 

mission 1 i . f ~  4. Cht~nolo~ieeil Span 

5, Experiment Cycles: Duration - 4 h r *  ; N u m b e r  

6.. Potential Hazards None 

%a!SCUSSfBN: By interco~nmunication with cooperat ing ground s t a a t o ~ l s  11sing --- 
a w i d ~  range of frequencies and as many simultaneously as poss ib ie ,  a gocd 
u l ~ p r a i  :;a1 oP tlic c fSec1,s of s p e c i f i c  nt~nosphere c o ~ l d i t i o n s  can be made, Some 
frequencies such as  higher VIIF, WE', and lower m i c r o ~ ~ a v e  f o r  which atmospheric 
and ionospheric e f fec l  s a r e  slllall call he de le ted  s o  eniphesis can tic givcri t o  
Vl;i"- 13- i F  aiicl h igh  ~ n i c ~ o ~ i a v e  bands, An a r e a  f o r  s t u d y  o r  special interest 
3s the nonreciprocal  propagtAion of  la under c e r t a i n  ionospklere cond i t i ons .  



Primary: Devci.1-op t,eclinitq~!es nnd I i ~ : ; ' ~ l ~ v ~ ? ~  ~~'i:~.:;.:~ll';. for 8 , ; ;  :>ce 
astronomica.J. obscrvat;ory. 

Second-ary : Gather astronomical da ta  I 
Ext . 1. Nor-rnal Operating Envil-caninent : Equip ; Grew 

2,  lVeight o f  Equipment and Supjsiies (Ib.) . 1625 

3. Qolurne of Ecjt~Epment and Supplies (cu. ff.): internal QOX- ; External- 
Telescope l e n p a -  l10";  d j . ~ .  40" 4 .  Criticcxl Bimensir~lns (fj . ) ,---______ 

5. List of  Test ApFcfratt~s t e 1 e s c o ~ e ,  ~1;iniualled t o ,  maintcep 
r epa i r  eq,ilipment 

6, Average F'wer- Requirements (kw) - - 

7. Special I henncf kes-qulremeilfs riej& design c r i t e r i a ,  - needed t o  y r o  

i r e d ]  - -- ;Equiprnent2le 

9. Spec ia l  Navigation A,ccumcy. not c r i t i c a l  -- -- - 4  
-- p l a t f o r m  s t a b i l .  m d  pointinc 1 .L-.L-- accura 

1 1 .  Orbif R@quirel?;lents 110 r"9u.i'e""nt --- 

f 2. Gmvi  ty Requi rernenf-s none 

------ -- -- 
MANPOWER REOUl REMEIqTS --- 

1. Number af Crew Required 3 --- 
2. SkIll Categories Pliy . Sci , Experimenter 

3. Totcal Mui~-hsurs 1248 

4. Chrunological Span I y r .  (minimum) - 

5. h p e r i m e n t  Cycles: Laurntian 
none 6. Potential I-lazards I-__m- 

D1S6USSi ON: C r i t i c a l  development problems a re  s t a b i l i t y  and con t ro l  - 
a separate t e the red  vehicle may be required as  the  platform. Also themrial 
con t ro l  w i l l  sequ.ire extensive arla,lysis and design. 

*Telescope may be mounted ex te rna l ly .  



j ,  
,,,?c , r :  Det,emine alil : ', j of man 2;-2 :-- :-x:x-;mtini,s to srop image mottion 

, during phot or:: ;, 1, 

4 - 
2>&: * Int . 

5 *  bIQrr~aI  Operating Environrrrcnt: Equip. _- ; Crew ---- 
i .--. 

I 
i 2 ,  Vleight o f  Equipment and 2 1 ~ ~ ~ l i c s  (Ih .)- -. L 

1 3. 'Jol~jme of Equipment and 5upi,lier (cct . 0 .): i ~ t e m o i  ____ ; Ertcrnol 
a 3 I -, .. -- 
/ 4. Cri t ical  Dinenr;ons (ft.) .+- ‘- _ - ... , 5 ' long - l _ _ l _ l l _ . _ _ _ _ _ _  r a i n ,  .- 

5 ,  List of  Test Apparatus _ ~ : . ~ t , o r i ~ t e r ,  : 7: : LA ;,I :- x pzr i scopc ,  f j  bn processing 
,9r viewin:;. - - " --- -- 

-, - 6 ,  /ivercige Power Requirements (kw) L = : -- 
K .*?-- 

I 8 Orientation: Labsratoly___ 
?T - 
: q .  .- ; Equipment 

9, Special Navigation Accuracy - IT '3 

i St -:.: - : -.. . . . . 10 scc. arc/sec. 10. Stability and Pointirtg Accuracy . . -  -- 

I 
- --- 

1 I ,  Orbi t  Requirements _____---- IT ,k 

12, Gravity Requirements __--.-- 0 - 6 

-.. 

t . l P W E R  REQUI REMENPS 

I ,  Number o f  Crew Reql~ircd - I 

2, Skill Categories --- - Physical Science --- 
3. Totul Ihn-hours --- 180 

4. Chronological Span -- go D3ys - -- 
5 ,  b::periment Cycles: Duration - l i r S 6  ; Number 

6"  Potetiticrl Hazards None - 
-- 

DISCUSS\ ON: - 



---- 
primary:  yo detpmlifie f l u j  orqji 1 1 1  * t i  ! o i ~  cbnrac'r,xt i st , ir  1 \ I "  I I  

]-o\.j-g condj-tioll~~ ~ ~ ~ ~ , , ~ ! ~ ~ ~ ~ I I <  1 1 1 ,  0 1 '  k;aS ill YT"'pC'1: j i g '  

d i r e c t  p~cssurizati c , l r  l l i .. ])on-oriented 1') t i i  t i  i 

characteristics, a.nd , , , * o I v  I I : w ~  pilase at i,nnk 1 3 1 i '  ' ' 
.- - ---- 

----- 

I n t  , - ; C1t-i~ 

2. \Voight of  Equipment and Supplier (11,. ) - 150 

I t *  
3. Volume of  Equipment and Supplici (c  1 1 .  fi .I: l n l c n i o l - L -  , 

4,  Critical Dimensions (fie) N<)t!P- -- 

Variety r , l t  c q c  l ~ r l  ! ~ i n e r s  and fluid?: : '"I"\ 5. List of Test Apparatus --___- --- 
z a t  ion source , ~ h o t  ogra,pinj c; I: (-it k.! . ~ ? u ~ ~ ~ l ~ - ~ -  - - 

6.  Avcimge Power Requirernerrts (Icw) 

7. Special "reelma1 Requframenls. 
I\ ; r  

8. Orientation: hb&trai.oi=y---- 

8. Special Navigation Aceumcy 

10. Stabil i ty and Pointing Accuracy 
-- 

11. Or'bit Requirernenh NIX --- 
12. Gravi ty  Requirements - 

----- 
w N P ~ W E R  REQUI KEMENTJ 

1, Number sf Crew Required ,___- 

2. Skil l  Ccrtegcsrics 
5 6 3. Total Man-hours wpp -- 

4. Chrcsnolagical Span 

None I I \ i ' ~ i '  normally asso? , - " ? 6 ,  Potential H(IZGI'~S - -- 



HE ,CIT,IIK'17 CJ.l'llB 1 LTTY OF PRO:3iJT,S10N S?: STE14S 64 2 
AFI:I,,R - - -- -- L O X  - EXI' ClTiRG ' l1i~J~&i~_2_L7~--~-~ _- 

[VE - 
friruary: Detel-~iiini.: if a iligll n ~ ~ ~ i t j e ~  of restarts i s  possib1.e a.ftexh vary ing  

nunl-~ers of i~inct;ivitj~ peri.ods. 

1 . Normal Opera t ing  Envi mnrnont: Equip. -L&LL,.~&~ ' ; C ~ ~ W - - J I ~ L _ _ _ - " - ~  

2 ,  Weight= of Eyuiptnent a n d  Supplies  ( \ be )___  50 - ----,- 

3. Voliirne of Equipinen{ and Supplies (cu .  ft.); lniernal__if!! ; E n f e r n u i - - 2 L _ _ l  

4, Critical Dimensioi15 (ft ,) ----..I-- ---- 
5. List of  'Yesf A p P a r U f u L S t J a ~ ~ d e r d  -- prop111 sio11 sy;itf:~i mor~i t , o ~ i n g  irlst.rutnentai,i o r ~ ~  

w i  t l ~  ~ ~ d d i  t i o i ~ a l  t h e  msaz-u~:~~,enL? ------- 
0.005 G, Average  Power Ikclui remsnts (IwJ) --____--------..-- -...--- 

7. Special Thermal llcquirernents .-->L-- 
8 Orientcafion: Lnl:oratory.- N /I? - I  Equip~nenf IJ/R 

9. Special Navigation A c c u r a c y  - N / R -  -- -- 

10. Sk2hility a n d  Poiriling Accuracy  2- --- 

.----- - -- -----I 

11 . O r b i t  ~ , e ~ u i r e r n e n i s  - -  

12. Gravi ty  Reqtdiremcnf s Gr3vi ty  field not impor1,ant 

/ 1. Numbei* of  Crew Required --. 2 men fo r  set up; 1 man t o  monitor 

I 2. Ski l l  Categor ies  -.- Fhy. Sci .  I 
3. Yotul Mat?-~OUI-s ----- 20-60 - 

90 days - 1 year  4.  Chrot~olayical Span ,---- -- 
I k~~- / \ , lk~ 12-52 5, Exper in~ent  Cycles: Duration ll--p ; Ncrmber -____. ---- 

lrnose n o l ~ n a l  tlo hypergol ic  h e 1  usage 
6. Potential l lazards - 



Primary: Development oT leak proof seals and joilzts of' highest p o s s i b l t  
r e l j  a b i l i t y .  

Secondary: Obtain knowledge of' propel lant  behavior 'illien exposed i,o d i f f e r e n t  
I 

ina ter ia ls  and coat ings .  

I n t .  1. N o m a i  Operating Envimnrncni : Fcjulp. -- ; C revc --- I n t  . 
2 ,  Weight of Equipt~reni arrd Suppfies ( Ib*}  130" --- 
3. Volume of Equipment and Supplies (cu. Fi-.): Inte~ncnl lo@-' ; 6:tornal 0 

4. Crltical Dimensions (ff .) .- - -----.-- 

5. List of Test Appratus m s  ~ ~ ~ t ~ o m e t e r ,  gas chro~natogrfiph, .--+-- infral-ed 

- spect ron~eter  - 
6 ,  Average Power Rcquiren:enfs (lw) --- 
7. Special Themal Requtrcments .-a~- - 

8. Orientafion; h ~ b o r ; a i - a r ~ ~  l ' / ~  ; EquipmeisE ~ ! x  
N /R 3. Special Navigat.ian Accuracy .--- . 

10. Stability arid Pointing ACCUI.~CY N/R ------..- 

f I . Orbit f<equirem@i~ts  - N /R 

12. Gravity Requiremenfs None 

haANPO\?(ER REQUI REAIiENTS --- 

I ,  Number of Crew Required 1 

2, $ki I 1  Categories - ~ h y .  Sci  . ~ x p .  

3. Total Idan-hours 455 ( 5 ~ ~ s . )  
1 

4. Chronological Swn -- mission dura t ion  -- -- 

5.  bperirnent Cycles: I%ulation 15 m i n / d a ~  ; Number 365/year. (1.825) -. 

6. Potential Hazards 

DISCUSSION: ----- *Tne we? ght and volume requiremezlts of t h i s  l abora to ry  
equipment should not  be added t o  bas ic  s t a t i o n  ~ ~ l e i g h t  a s  normal s t a t i o n  
opera t ion  k70uld requ i re  the  presence o f  this equipmen 

-- 
395 



-__________--~~-__------------ 1 d--- 

------ 
Primary: To colldi~ct t,(;:;i s of riirious Fuels and oxidi z n r s  i n  d i f f e r e n t  

pi-ol:"ilant i , ' i l l ,  c o n f i g ~ ~ ~ a t i o n s  and with va,-liot~s i n s u l a t i o n  

- I 
1, Normal Operating Environment: Equip.- ht. ;Crew Int. 

2. Weighf of  Equipment and Supplies (Ib.)- 5O - 

3. Volume of Equipment and Supplier (cu. fi.): rnternol 

4. Crtfical Dimensions (ft.) 

5. List of Test Apparatus P r o p e l l a n t  tanks ,  t 

6. Average Power Requirements (kw) Oeol 

7, Special Thermal Requirements - _------- 
8. Orienkztiont k c l b o i a t o ~ , ~ 7  --L!!bL-_____-t Eqtripmenf 2C6.K.. 
8. Special Navlgcathn Accurscy -- . N /R -- 

10. Stobi lity and Pointing Accuracy - N/R - 
. -- 

11. Orbit Kccluirements N/R 

I 12, Gravity Requirements -!?%E?- 

I 1. Number of Crew Required 1 

I 2. Skill Categories Phy. Sci .  -- 
1 5  mirilday 3. Total Idan-hours 
Mission dura t ion  4. Chronological Spat1 

l5 (456'5 yrs) ; N u m b e r  l /dau  (1.82%:5 y r s . )  5. Experiment. Cycles: Duration 

6, Potential Hazards Tank pressure r e l i e f  must be incorporated 

DISCUSSION: Cost of  experiment must be adjudged. aga ins t  accuracy of  r e s u l t s  
obtained by shor t  dura t ion  f l u i d  o r i e n t a t i o n  under zero-g 
measureinent s and subsequent ana lys i s .  



i-4ASA kao, 2 ' 8 -1- , 5  
ST OF PROPE LI,A,%17 ACT1LY:TEB DEV ICES Lockheed NO,  646 

-.--------,-- 

Primary : To expose t o  space environment several types of p~rope:ll.anC 
act ivated devices and thci r components 

I .  Normal Bperafinc Envimnn-tent: Eqvip. I3?L . Crew- ht  .- I 

2. Weigh+ sf Ecjuipn;ent and Supplies (Ib .)-lo6 -- 
3, Qclume of Equiprrrent and Supplies (cu. ff  ,); In te ra l  _________ ; Extemctf 

4, Critical Dimensions (ft . ) I _ _ - -  

IVone - Co~l~po~lent s 8,s supp.7.ieci 5. List of Test Appc4rcai.u~ --___ ----- 
-- -- 

6, k\ferage Power Requirements (kw) --- 0.2 ------- 

7. Special Themial Recluirernentr - W / L - - ~  ---- 
8. Orieni-ation: Laboratory - PT,/R ; Equipment W/R 

9. Special Navigation kccumcy .---A - 

10. Stability and Pointing Accuracy - N/R - 
-- A 

1 1 .  Ornit Requir-ernenis , R ~ W  ----- 
12, Gra.:it-y Requiretner~ts None 

MhNPOdJER REQUf REMENTS ---- 

I .  tqurnber of Crew Required 2 

2. Skill Categories - 
3. Total Man-hours - 6 hours/90 days (120) 

I 1 4. Chronological S p n  Mission durat  i on 

1 5 .  Experinlent Cycler: Dumtion 6 h r s ,  - Number- 1 per 90 days (20 

I 6 ,  Potential t-lazcrrds Propel-rant device - explosion ---- on actua,t ion -I 
DISCUSS1 ON: 

Cost of experiment niust be compared with accuracy of 
r e s u l t e  obtained froru ground based environment t e s t  
chambers. 



i ION PROPULSION M@G\BZPJATIOIg 

Priniary : Meesure charge ncu.tralj.za,tior? i n  ,jet a t  vfirious dis tances  
from acce le ra to r .  Study r e  cortibinat ion of ions and 
e lec t rons  i n  jet, 

Ext . 1. Motrnul Operating Envi mnment: Equip. _ _ _ -  I n t  . ; Crew. 

2 ,  Weight of Equipment nnd Supplies (Ib .)- 5 0 ---- 7 --I 
3. Gblurns of  Equipment and Supplies (cu. ft .): Internal ; E x t e r n a l  1.0 

4, Crit ical  Dimensions (ft ,) -- 
5 ,  l,'sf of Test Apparatus ----. Ion engine, propuIsior1 systerri sensors,  ~ n d  - 

data record ingsqu i  pment ---- -.- 

1 2  6. Average Power Requirements (kw) -- 

7 Special Thermal Requirements .....- IT /R 

8 .  Orient  >n: Laboratory - Y J ~ R  ; Equipment- N/R 

9. Special Navigation Accuracy >E - - 
10. Stability and Pointing Accuracy -~J/R 

- -- 

1 1 . Orbi t  Requi rements R/R 

12. Gravity Requirements -- Gravity f iel.6 not import zit 

I .  Ilumber of Crew Required 2 -- 
2. Skil i  Categories Yny. Sci. 

3. Pstul  Man-hours 28 -- -- 
4. C h r o ~ i o f u ~ i c e l  Span - 1 wk. -- 

2 hrs. CI 

5. Expcrimer~t Cycles:: Duration ; Number -- 

6. Potential Hazards None 



-- 
"%" l l t , E  -- -- btSA NO, 2 1,2,8 

TEST OF ELECTRIC 1711GPULSiOM UNIT 
"a-___- -ll-l_l-l__lll_ --------- 
e3kA ECTE ? f E  ..---- 

Primary : TllrusL Lest of $011 engi.ne i n  space environment 

I &conday  : Qual i f i cn t ion  t e e t  i I - <  of i c  lace ~ ipy l ica -  
t ions 

------ -- - --- --- 
I NSTALI_A'TlOPI REQUl REMEN-[S 

J I I ~ ,  . LL :;> ' . 1. Norria! Operating En\timnment: Eqi~lp. - -- - -; C r a v  

2 ,  Weight of  Equiprnenl and  Supplies (11-1 ) 57. ! - -- ----- 

3, \/olurne of Equipment and Supplies ( C L I .  ff .): Intcmcli- : ? = >  ; Externa 

4 ,  Critical Dimensions (fie) , 1 

5 ,  List o f  Test Apparatus - &e : ; A ~ ~ C I J  - -- - 

6. Ave~rtge Pojver Requirements (kw) 1.9 
7, Special Thelma1 ReyuF ternents 0 - l .OO°F 

[> 8. Orienfation: k~horcgiory- N /R 

& 9. Special I4ovigation Accuracy N/R 

f j  12. Grmviiy Reo,uirements 
Zero-G 

U --- 
h%NPOWER REQUI P,Etd/IEfl!TS -- 

I .  Nurnber of Crew Required 1 man ($ hr/day) --- 

2. Skill Categories ,, Phy. Sci .  

3. Total t h n - ~ O U E  183 
4, Chmnologica! Spn  1 JT. 

5 ,  Experiment Cycles: Duration Number 

6, Potential Hazards High voltage up t o  5 KI' - 

This experiment w i l l  permit long time t e s t i n g  of a srnull ion propulsion 
engine i n  a space environment. Ground t e s t i n g  i n  a vaculm chamber i s  
time l imi ted due t o  spu t te r ing  of e lec t rode mate r ia l  onto the  vacum 
chamber 8: backscat ter  onto the  engine, Engines f o r  t e s t s  a r e  ava i l ab le  
from Buglies-Malibu, Electro-Optical  Systems, & AVCO . 







bIASP, 140, 2 , G , 3 , . ~  

NUCUCISII PROPULSIOTT 'ITCJIITIIQUES b c k / r c r c d  No, 648 
- ----- -----em 

Primary : I+ilo'rica.te and opel-c-ii;e various n1acl.ea.r propulsj.on 
systems i n  a space envi.ron~nei~t 

I Secondary : To deve lo], handlilig a,nd operating t e  chnique s , I 

I .  Norrfial Opcmf ing Envimnnent: Equip. I.tt&,A&.&x~ ; Crew- InCerj o r  

2,  Weigh: o f  Equipment and Suppiies (l1-3,)-- YJl 

3, \/olumc of Equipn~ent and Supplies (cv. ff *): Internal-____ ; External __J_ 

4, Crit ical  Birnensions (ft .) ---- 
5. ~ i s t o f T e s f A p p c r r a f - u s  Radiatjjonnlonitoringd.evices 

--- -- 
6. Average Power Requirements (kw) 

8. Orientation: LahoratoryTJ/":-.- 

1 9. Special Nouigafiun Accumcy B/R . -- 

1 10. Sicrbi lity and Pointing Accuracy - N,/R -4 
11. Orbif. Requirements N!R _____ 

none 1 12. Gravity Requirements - 
----- 

M N P O V d E R  REOUI REMENIS - 
1 man 1.  NurnLer of Crew Required -- 

2. Skill Categories ~hy. ~ c i ,  - 

3. T ~ t a l  Man-hours - 3 h r s ,  per  day ( ~ o t a l  1095) -- -- 
4. C h ~ - o n o l o ~ i c a l  Span , 1 year 

5. Experiment Cycles: Durat-ion 3 m s  ; Number. 1- pe r  day (765) 

1 6. Potenficyl Hazardr Radiati.on exposure due t o  reactor  accidgnt I 

1 DISCUSSION: 
7 

1% i;.s aosuaed tha,t the  propv.lsj.cn un i t  can be s u c c e s s f ~ ~ l l y  niounted 
and maintained external. t o  space s t a t i on .  It i s  a l s o  assuf~ed that 
t h i s  experilnent does not cons t i tu te  a basic  cbcc!r-out of a propu.lsion 
un i t  bi?t rat t ler  tile in-l"li&i; service t e s t i n g  of t he  un i t .  



.--dl-..- --- 
TITLE 
-ma NASA Na, 2,9.1.2 

BO~?LZON-SCAF!T1IS'iG Ihl)TRAwD SL<_niSOFi cklrced No. 6'io 
-- - - -- ------ 

Ol:.I -- ECTIVE 

1 1. Normal Operating Environii,ent: Equip.-.-.- . ; Crew 

2. Weight o f  Ecluipment and Supplies (Ib. ) 
3. Volume o f  Equipment and Supplies (cu. ft.); Internal -- ; b t e m a i  

1 4. Critical Dimensions (R. )  . ---- -- --I 
I 5. List of Test kppi-utu:  -- 

I .- -- 
6. A\remge Powcr Requirements (kw) 1 1 7. Special Thermal Requirements ---- 
8.  Orientation: Laboratory ___ ; Equipment 

9.  Special Navigation Accuracy 

1 10. Stability and Pointing Accuiacy . -+ 
1 1 . Orbit  Requirements --. 

12. Gravity Requiren~ents - I 
I .  Number o f  Crew Required 

2, Skill  Categories --- 

3. Total Man-hours - -.--- 

4. Chmnological Span ----- 

5. Experiment Cycles: Duration ,; Number 

6, Potential t-iwzerds 



TIT bE 
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'NASA No. 2.9 .1 .3  
Ei>\'ALIJ.IiT?O!j OF' S'TPR I L T 7 d  h LOi'iC- 0Pi SY S'llQllS 

R 1 C I S  s., CO:B;T.I , Lockheed No. 662 
we--- --A. ------ 

OBJECTIVE --. ---- 
P1.il;lary : To evalua te  ;md f l i i ; l ~ t  q u a l i f y  a lock-on syste~li p r o v i d i n ~  the 

precise po in t ing  c a p a b i l i t y  reqaircd f o r  te lescope  c~mlera 
reconnaissance and l a s e r  conxnunicbij on ~ l i t h  t h e  ground f o r  
extended per iods ,  - 

--- -- 
INSTALIATION REQUIREAl\ENT$ - 

1. Norr~1crI Operating Environment: Ecjl~its. I n t *  --- ; Crew- I n t  . - 
2 .  W e i s h t o f E q u i p m e n t o n d S u p p l i e r ( l b . )  2-50 

It 
o t i  a 1  i.?indoi! 

3. Volume of Equipment and Supplies (cu. f )  Intelnal-__ ; ~*.td%iaf--- 

4, Critical Dimensions (ft.) .---..-- 2 ~ 2 x 1  --- - 
5. L.isf. sf Test Apparatus Telescope f o r  Locating t a r g e t s  ---- 
- 

6 .  Average Power f?cquiremenfs (kw) __- 0.01 -0 -Q5----- 

7. Specicil Thermal Requlremenfs - N / R !  
8 .  Orie~~tation:  Laborcriory-- / ; Equi ymerii- Ear th  

9. Special Navigation Accuracy k l  N + M e  -- 

10. 5tabilijy and Pointing ,h,ccurocy FOP l a s e r  com~~r~znication: 4 a r c  see; . 
4 a r c  s z c b e c  and 40 a,rL s e c / h r  - [a l l  axes)  - 

1 1 . Orbit Requi retnents -- N /R 

12. Gravity Requirements Zero-G 

I .  Number of Crew Required 1 -p 

2, Skill  Categories phy. Sc i .  - 

3. Total Idan-hours 112 

4. Chronological Span - 8 wks. 

5. Experiment Cycles: Duration .-dzJr ; Number- 56 -- 

6. Potential Hazards None - 
- 

Dl SCUSPI ON: 



t-XPERIMEld f AND Ah:ieLICAS ION SUMMARY r,n .8goG 
--- -- 

t lTE_E FM EVALUATI ON OF LOW IIA!\!G?; !./iCC73LEIIU~.'E~~7i:RS b@l:fzecd No ,  666 
-- 

Cli!j -- E C ?  I VR ---- - 
p ~ -  iinavjr : bp rovc  n ~ ~ v i g a t i  on tec'rlnique s . Dmons t r a t e  ~ r a v i t y  gradielii; 

measuremc n t  of l o c a l  vertical, 

Secon6ary: Pleasure e1.l aceelera,tions expex*ienced by .the space s t a t i o n  
and study d i s i u ~ b a n c e ,  measure a i r  drag. 

,- --- - --------- -- 
I NSPALLATI ON KEQ:li REMENIS - ---- 

I 1 .  Norrnnl Operating Environment: Equip. I n t  - i crew________- Lnt 

2 ,  Weight of Equipi~ieni- and SilppS ies (II).)----~o -- 
3. Volurne of Equipment and Supplies (cu. ft .); Internal J ; External 0 I 
4 ,  Critical Dimensions (ft.) - -- 

5. l.ist of Test Apparatus Inert:Lal Qua,li-t,y Accelero~~leter  equiivaalent t o  

- Bel l  Ae~osystems 
6 .  Average Power ftsquirements (kw) 0 , I0  4 
7, Special Themsl Requirements Ac~eLeronle te~ & circ1.1it t o  be :iris 

r\$j 
temperature ~ o n ~ ~ ~ ~ ~ p W ~ y , ~ e i i .  8, Orientation: kboratoiy- -. 

9. Special Navigufisn kscumcy ->/R 

10. Stability and Pointing Accuracy &R 

Gra .v i ty f i e ldno t impor t an t  1 92. Gravity Requiremenfs -- -. 
I 

/dIlf\lPO'\/VEP, REQUI REMEtq'TS 

9, Number of Crew Required - 1 

2,  Skill Categories Phy. Sci .  - .- 

3. Total Man-hours 112 

1 4. Chmnolosicol Span - w l t c ~  

5. Experiment Cycles: Duration ~ E C ; , - - ;  Number - I l_aG_____ 

6. Potentia 1 Hazards None 



EVALUATTNT 01' PLP3TII, 1$;00TJ > 
SUB 8; STAR TRACiiEK PRKFOR~?A>TCE 

I Primary : To obta in  perf oi.!nance da ta  on tracli-er s under condi4i ioiis 

I app1'oaciiTne act.u.a l use = 

I Secondary: To opt imize  .those syste~qs for ~"utux-e use. 

Illt , / 1.  Normal Operating Cnviro~mmeni: Equip._ Int . ' ; Crev4 --__--____- -I 
2. Vlleicjht of Eyuipment and Supp!ies (li3.)- 100 

3. Volume of Equipment and Supplies (cu. f )  In tcrnai+-2~--  ; b t e m o l . - ~ . . -  

1 4. Crifical Dimensions (ft.) - --- 
/ 5. List of Test Appoioiur - --- I - 

6. Avercage Power Requirernents (kw) 0 a L  .----___-----______ 

7, Special Thermal RequlrernetiCs .-- N /R -- 

8. Orientation: I-nboratoty 

8. Special Mavigetior-r Accuracy . --- -- 

10. Stabi l i tyandPoir~t ingAccurocy.  <I aTc-seCj 0.5 ~ 1 0 - ~  to 1 x l ~ - ~  rad/sg 

------ - 
19 . Orbit Requirements N /R 

Zero-Cr 12. Gravity Requirements 

1. N u n ~ b e r  of Crew Required 1 

2. Skill Categories phy. sci, ----- 

3. Total Man-hours -- - 112 

4. Chronological Span 8 \ ~ l r s  . 
5. Experiment Cycles: Duration - 20 1'1ii1~; Number. 300 -- 

6 ,  Potential Hazards None -- 

DISCUSS! ON: 1 --- 
- 

Non-rotating station 
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kJ EXITFRIMEhiT AND APP%ltl:'ATICl!kJ StiMiiiiiiRY LIZ ~8-jI36 

13 
L 

prolongcz pc>riods i n  space envirowner~t 

il-ie perSorliiance 02 these  coniponel~ts i n  
@ s  1 1 - -  

Tnt . 1. Normal Operating Cnvironr~ent : Equip.---- ; C r e v ~  

2 ,  Weight of Equipn~ent and Supgl ies ( I  h. ) 1 0 , l b  -per co!nnoilent 
- ~ ~ ~ - T ~ - L ~ ~ r ~ -  

3. Volume of Equipment and Supplies (cu . Ft .); lnten~crl co~:~gont-?.;t ; Extei-I-la1 - 

4. Critical Bimcnsior~s (ft. 1 -_UtLh - ----- 

5. List of 'Test Apparatus aene~d-ent on gar t ~CIJ.J,ZL- ~ ~ o n e ~ i t ~ c ~ ~  
--- 1 6 .  Average Power Roqui ren!ents (kw) .O5 

1 
7. Special Thermul Reyuiremenl-s - I T ~ T ~ & ~ J P  - 

8,  Orieniation: L-csbaratory vale i-a,b l e  , Equipment vw3-a~ 1 e 

9, Speciol Navigation Accuracy .E~ ,~ML--  

1 10. Stability and Poinling Accuracy j & ~ i a b l ~ -  -4 
-- 

not c r i  t i.ca,l. II .Brbit[ icquiremenfs,  - - 

12. Gravity Requirements zero-C; & part ial .  g L --- 

--- -- 

1. Idurnber of Crew Required -__ 1-2 -- 

2 ,  Skill Categories ___ phy, Sci .  - 

3. Total Man-liours 450-700 

4. Chrnn~lo~ica i  Spun 1 yr. 

5. Experiment Cycles: Duration -1. yr. 

1 6, Potential Hazards -1 
---- 

Examples of components t o  be t e s t e d  i n  space enviro~ment, a r e  

E 

gyros, acceleronieters, sun sensors, s t a r  t r ackers ,  horizon scanners, 
magnetic f i e l d  sensors, planet  t r a c l ~ e r s ,  I.andn~ark s ight ing devices, e t c ,  
(some of these  components a r e  not r igorously c1 . a s~ i f i ed  a s  " jner- t ia l"  
componerlts, bu-i; t h i s  experimen+, i s  envisioned a s  applicable fo r  t he  
e n t i r e  s p e c t r m  of navigation sensors) ,  



NASA N o ,  2-?*lm7 

L.c~ckl?eed No. 671 

Pr irmr J' : Direct  accurate rrleasurenlent of gyro dl'i f'c r a t e s ,  

I Secondary: Poss ibi . l i ty  of t e s t i n g  gyro assenbl ies  i n  vtzcuurn I 
environment, - -*- = 

10f.I - REQUl RE!dkEI\I'rS 

I 1. Normal Operating Environment: Equip. I n t e rna l  ; Crev4- 

2. Weight of Equipnierst and Supplies ( / be ) -  5 

3. Volume o f  Equipment nod Supplies (cu, ft.): Internal eO5 ; External 

1 4. Critical Dimcnsior-1s ( i t , )  0 *i_ - -- 4 
I 5. List of  Test Apparatus Vibration j.so1ati.on t a b l e ,  nioni 'cori~ 

electronics. ,  s t a r  - traclcers 

1 6 .  Average Power Requirements (kw) _,41 ------I 
7. Special Themlal Requi sernents V a r i a b l e  

8.  Orientation: ~aborotory.- 

9.  Special Navigaf.ion Accunacy -20 arc-BC at 

10, Stabi lity arid pointing Accuracy I'Jot c r i t i c a l  except f a  d i s c r e t e  measurenlent 
t ime s -- - 

1 1 . Orbit Requirements - I\T /K 
---=-I 

--i 
12. Gravity Requirements - zero-P, -------I 
1. Number of Crew Required 1- --- 
2, Skill  Categories 

3. Total Man-hours 200 hours 

4. Chronological Span  1000 hours 

5. Experiment Cycles: Duration -; Number- 1 1 6. Potential Hazards Eone I 
D'SCUSS'oN: I n e r t i a l  grade gyros a r e  commonly t e s t e d  on a t u r n t ~ ~ ~ b l e  i n  the  

e a r t h ' s  g r av i t a t i ona l  f i e l d ,  Angular deviat ions a r e  due both t o  &if% 
and acce le ra t ion  s ens j t i ve  unbalance terms, Separation of the re  e f f e c t s  
must be done by Fourier  ana lys i s ,  Testing i n  t he  zero-g space 
environment woul.2 permit d i r e c t ,  accurate measurement of gyro d r l  P;, raCes, 



I Pl-im,ry : Eva.li~.ate e a r t h ,  moon, sun, tmd star o p t i c a l  sca,nnevs, I 
Sccondavy: Improve a b i l i t y  of' o p t t c e l  scal1iler.s Lo dist i~igtt isl i ,  

acquire,  and Lrack desirecl. o p t i c a l  tn rge  t s  , 

I i NSTAI.LATI ON - REQUIREMENTS --- 
Ilz-t I 1.  Normal Operating Environment: Equip* k t e  & E ~ G .  _; CI-C~V~ 

2 .  Weight o f  Equipmerit and St~pplies (Ib.) 100 -__ --- 
3. Volume of Equipment and Supplies (cu .  ft.); Intc111rrl.27 ; External-- 

1 4. Critical Dimelisions (ii.) - - -I 
5 .  List of Pest Apparatus ~ t e n s i o z i  ca,psule, extension &, r e - t r a c t i o  

contsol. panel:, d isplay pa,nel, & data r e c  - 
/ 6. Avero~e Power Requiremenis (kw) _ 0 -05 1 

4 nc t~ t s  7. Special Therinal Recluir~! I 
8. Orientation: laboratsrj~________ I$ /R -- -----I ; Eyui pnlp,nf earth-solar-lmar-space 

10. Stability and Pointing Accuracy - 0 .1  second. of - 
- -- ___ 0.001." seconci 

1 1 . Orbit Requi rement.5 - N,/R - 

/ 12. Gravity Requiremenis z e r o s  -- ---I 
I 1. Number of  Crew Required -- I (1 hr/day) I 
1 2. Skill Categories phy0 s c i ,  A 
I 3. Total Man--hsu~~ 250 

4.  Chronological S p a n  6 ----- mo. 

5, Experiment Cycles: Duration 1 - 1 0  hrsv ; Nurnber _____ 

1 6. Potential Hazards None I 

Various sensors \?ill be required to point  at ob jec t s  of i n t e r e s t  
long enough t o  obta in  dzta  on t h e i r  operation. The tns t~uulcnt  
under tesl; w i l l  be placed i n  a capsule 11hici.1 v i l l  be extc~dccl. o u t  
from t h e  space s t a t i o n  Lo provide a nonres t r i c ted  vier: of spacc, 
l k e  t e s t  \ r i l l  be remotely control led  froirl within sp2,cc l a l o ~ a t o r y .  



I P r  imar y : Det;el-.ixille the  ] . i r i e - - ~ f - - s j . ~ t  f'roln an o rb i t ing  vellicle I 

_slp-----l-- -i_--_ll_-C- ----- 
lNST/~LlatTrOi.i REQUi REMEbi!'s ..--. --. 

I .  Normal Qpcrai ing Environmerrt: Equt p a  LE-eraa l .  

t o  t he  ea r t h1  s ccnler ,  

Secondar;y: To measure the  slti.tucie along t h i s  l i n e  of sight. 

2 .  Weight of Equipment and Supplies (lb.). 10 -- -- 

3. Volume of Equipment anci Supplier  (cu. It.): Internal 1 - ; E~ternal 0 

E '=? 1" 
ad 

1 ' 4, Critical Uirvlerlsions (Fi .) 

5. List of  Test Apparatus 

6. Average Power Reyuiretnents (la~) .--.--A:,__- 

7. Special ThetmaI Requir~:tnenis - .- - - -  

N/K ; Equipment 8. Orienlairion: Ldsboratory -.-.----IP-li-S- 

-I-1 8 . M .  9, Special Navigation Accuracy ---- - - 

10. Stability and Pointing Accuracy - -Oiz e g m  angulzy a l - i ~ n a e n t  
-- 

11 .  Orbit Requirements - IV j ' ~  

'12. Gravity Requirements & ~ o - Q  for ~?oillt;ing accuracyl f% 

----A -- - I2 
Ia ISPOV4ER - - - _ _ _ _ I _ _ - - - ~  R E  GCi ,\EiS\El\tT:L I 

9 .  Number oFCrev4 Required 1 

2, Skill Categories - Phy, Sci .  

3. Total Man-hours 200 -- 

4. Chronological Span 1 year 

5. Experiment Cycles: Duration L~c* ; Number____- 200 

6 ,  Potential fiazards Req.uires vindo~,: i n  space s t a t i o n  --- ---- 

- 

Enough da t a  points  allst be taken t o  csra1uaLe tile dai.larand 
year ly  cyc l i c  changes i n  performa,nce, 
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"f lli C,E 4 0  2.9.1.11 EVALTJATi ON OF Sif'fiB I L I ~ T l O ~  1:OR 
s ,a, q, c O:~Q/~UC\I I CAT I 01 !S Lockheed No, 663 

-- e ---A- --- 
O & J  EC'I i k'E 

I Primary : Develop k t s e r  co:rrrnu~li ca t ion  be-t\.!een space vehic les  , I 
-- --- - 

NSTALLATI OlA REQlJE REMEN'rS -_ _l__l______----"----"--- 

1. Normal Opesating Envir~nmet7t.: Equip. I n t  . -_____ i G r e w p - _  I n t  . 
2. Weight of Equipment and Supplies (Ib.) 200 - -- 

268 0 3. Volume o f  Equipment and Supplies (cu. ft.): Internal____ ; External__ 

4. Crit ical  Dirnensioi~s (Ft .) I- 
5.  List. of Test Apparatus Laser t ra l l smit ter / receivcr ,  s t ab i l i z ed  platform and 

re con-ding equipment; 
7- --- 

6. Avorage Power Reyuirernenl-s (kw) 0,015 ---- 

7. Special Thennol Requirerner~ts L~/R 

8. 6rientoPion r Isboratory I(LB ; Equipment. 

9. Special Navigation Accuracy -A 1J.M. 

10. Stabil i ty and Pointing Accurocy 3 a r c  see; 4 sec/sec i?-d 40 a 

-- ----..- l a l l x _ e d  _ _ _ _ _ _ - - - _ _ _ _ - _ _ _ - - -  

I 1 . Brbi t Requirements ---. NCl-k__  
12. Gravity Requirements 0 f i  

---- 
MaNPQW E f t  REQUl ilEMENTS 

1, Number of Crew Required ,- I 

2, Slcill Categories i Physical  Science -- 

/ 3. Total Man-hours 112 

4. Chronological Span 8 wks. 

5. Experiment Cycler:  Duration hrs~ ; Number.--.-- 

I Hone 5, Potential Hazards ---.- I 

This experiment dupl ica tes  No, 2.9,1,3 i f  grou~ld comlunication 



- 
- 4  " 2 . G . 2 7  

(Locfch2cc-i No.  GG'i 

Pr irnar y : To eva lua t e  t he  e f f e c t s  of 'xlendt-.d space ope ra t jon  on 
r e a c t i o n  c o u t r o l  coxi;>onents 

Secondary: To v e r i f y  t h e  pevfourvaiice of r e a c t i o n  c o n t r o l  engines i n  
space 

I - ,  . Crew- Tnt. 1. Nornial Operating Enviror~rnent: t q u ~ p .  --Ext . --.____, 
2. Weight of Equipment and Supplies (ib.) 145 _ - 
3.  Volume of Eqvipmenf ret-~d Supplies (eu. ft .);  Interneif 0 ; L~t.ernal 2- 5. 

( 4. Critical Dimensions ( f i . )  1.5 x z . 3  ----- 

5, List. of Test Apraratus React ion c o n t r o l  engine system -- such a s  adva~lced 

- - -- 
i 

hypergol ic ,  h i - p r o p e l l a n t ,  vapor i za t ion  and ion .  Instrunlentat ion t o  ( ~ o n t )  

6. Average Power P,equirernents (kw) O-:L75 -1 
I 8. Orientation: Laboratory.- U/R 

10. Stability and Pointing h c c u r ~ r c ~  *??/R 

11. Orbit Requirements IT/&. - 
12. Gravity Requirements ~ / n  -- 

IkaNPOWER -- EEQUl REWEN'IS - 
1 I .  Number of Crew Required -______ 

2. Skill Categories Phys ica l  S c i .  

8 3. Total Ivlcrn-hours 100 
W - 

4. Chronological Span 8 vrk s - 

F? 5. kperimenf Cycles: Durafion 1000 h r s  
2 ; Number__________ I 1 6. Potential Hozordr Noue 

Some of  t h e  f a c t o r s  t o  be i n v e s t i g a t e d :  co ld  l ~ e l d i n g ,  su.blimation, r e d i a t i o n  
e f f e c t s  and i n s u l a t i o n  e f f ec t iveness .  YIninlum u s e f u l  exposure tiirie t o  space 
environment - 60 days. Operating t ime f'or h ighe r  t h r u s t  devices  10,000 second . 
Operat ing t ime for lower thrus'c dev ices  LOO0 hours ,  I h n i t o r i n g  ticle f o r  h igh  I 
t h r u s t  dev ices  - continuous;  f o r  low t h r u s t  dev ices  1 hour per 1 0  hours o f  
opera t ion .  

($1 measure p r e s s u r e ,  tenperatui-e,  l.ilrusl, f l u i d  f l o v  & response.  Systen! 
components : t h r u s t  chsrrbers, va lv ing ,  i g n i t i o n  systenis, taiikage. 





"TITLE 
TECI-IN14 LIE S I'Oli rl'PdlI LING TEST 
UITITS FRON SPACS STATION iaskitecd Iqo. 665 

--- 
OBJ TGTiVE --- - 

Pr iL~ary r To develop a technique for  maintaining s i~la l l  
t e s t  unit:; in the proximity of the space s t a t i o n ,  

I Ext. . 1. Normal Operating Er~vironrnent: Equip.- ; Crew In t  , 

2. Weight of Equipment and Supplies (Ib.)- 100 

3. Volume of  Equipment and Supplies (cu.  ft.): ~ n t c m o ~ ~ ( s t o r e d ) ;  6..+crno - 
4,  Critical Dimensior~s (ft .) - 
5. List of lest Apparatus 

6, Average Power Requircrnenfs (Iccv) 0.01 

7. Special Thermal  Requirements -.a~ 
8. Orientation: b b o r a t o r y ~ -  N /R ; Equipmenf-- N/R 

8. Special Navigation Accuracy LB--__ 
10. Stctbility arid PoinfIng Accuracy ,B/R - 

-- 

1 I . Bi-bif Requirements N / R  
12. Gravity Wequirernertts G r  a v i & U i  

MANPOWER REQUIREMENTS -- I 
I .  Number of Crew Required 2 

2, Skill Categories ~hy. - Sci.  

3. Tofal Man-hour; - 112-224 -- 
4. Chronological Span -- 2-4 wlis, 

5. hperirnent Cycles: Duration .- 4. hrs .  ; Number,- 14-28 

6. Potential Hazards None I 



i4 iZSk No, 2s10e1al 
JOIIjl IBC* 1~5fi'l'~~R.L~~S IQJD tacl:l~sed No. 683 
CC~$!?O~@:N!i'S SPACE --- d 

Pr  bar y : To t e s t  proceduxes and materia1.s used i n  joini116. 

I 

%nt , 1. Nonnal O p e r a f i n g  Environment:  Equip ._____ ;Crew Xnt* 

2, Weighf of Equipn~crrf a n d  Supplies (Ib.) 50 --a- 

3. Vol~rne  of Equipment and Supplies  (cu.  f t . ) :  Inte~nal--lCL_ ; Externa l_  0 

' I  ' 4, Crltical Dimensions (Ft .) --- 

5 .  List of Test Apparatus e l e c t r i c  a rc  ~ e l * ~  snetal sheet  and bar stock samp1.e 
--- -- 

6. Avet-jcJe Power Requirements (kw) ---A00 

7. Special Thermal Requirements  ---A~K 

8. Orientcation: h b s s c i t o r y ~  

I 10. Stability and Pointing Accuracy _>LR__ 
-- 

1 1. Orbit Requi remerits , -- IT/~? 

1 12. Graviiy Requirements 

REQU1 RENiENTS 

1, Number of Crew Required 1 

2, Skill  Categories Phy, Sc-i.. Exp, 

/ 3. Total Man-hours 30 

4. C h r ~ r t o l o ~ i c a l  Spcan 15 days 

5. Experiment Cycles: Duration 2 hrs. P!umkj@r - 1.5 ----- I 

6. potential ~~~~~d~ atmosphere contminii t ion - o r  explosion 

B1SCUSS1ON: 
P - 

Reco~xnended procedure t~ould  be t o  evacua,te one compartment and 
have -the crew member perform the  actu.a.1 matex-5 a1 j o i~ l i ng  while blearing e, 

pressure s u i t ,  Set-up and jigging co~'Slci he done p ~ e i r l o u s l y  i n  c? normal 



ASA No. 2 * 1 0 + : ~ ~ 2  
~ V I ~ I C ' P T  OF TL!_li:RSIRL 
COE1:2<@L CO$L~~i$G,TC;S IN SPACE khsed No, 684 ----- 

l'r i n ~  r y : To deiez-~iilie and evaluate methods of  8,pplying t!lel-r:ial 
coatings in. space. 

Secondary: To deternine t hc  e f f ec t i ve  l i f e  of thermal coatings 

; i r e v ~  1. Normal Operating Environr~~entr Equip. Inta8*Ex-tb 
150 L ~ S .  2.  Wciyht of Equipment and Supplies (ib.) 

3. Volume of Equipr-nei-tt a t ~ d  Supplies (cu. Ft.): Infernal- k ; External 

4. Crlticcrl Birnensions (8 .) --__-.-.-- - 

5. List of  Test Apparaius Q/ E de tec to r  --- 

6. Avemgc Power Requirements (kvd) OoO~P- 

7, Special Tl-termerl Requirements 

8. Orieni-ai-ion: Laboratory ;Equipment N/R 

9. Special Naviyafior-t Accuracy --HL- 
10. Stability and Pointing Accuracy, N /R 

- 
11. Orbit Requirements N/R 

12. Gravity RequirerneriCs N /R - 

1. Number of Crew Required 

2. Skill Categories -- 
1 3. Total /don-hourr 365 hours 

4. Cl-ironological Span 

5. Experiment Cycles: Bumtion -.-- 

] 6. Potential Hazards .- - 

Dl SCUSSI ON: 
Various metliods w i l l  be trried t o  apply thermal c o a t i ~ ~ s  i n  space 
environment, and once appl-ied, will determine e f f ec t i ve  l i f e  of  
therrnal con t ro l  c0a;l;i.n.g~ and methoas of replaxing o r  applying 
new coatings , 



/ NASA NO. 2.1.0.:'. 1 

Iaekhccd No. 683. 

OD,! EC'TLVE .------ - 
Pr ima,x-y : To replace o r  r epa i r  thellnal c o ~ t r o l  surTa,ces i n  space, 

Ext , 1. Norrncrl Operating Environment : Equip.--..--- Int. ?S Ext. 
' 

; C re\t.----.--..---.-.-- 

2. Weight of Equipmen? and Supplies (Ib, ). 200 ---- 

G 3. Volume of Equipment and Pupplies ( c u e  ft ,): iniesnc~l ; bterncrl___---.-..-._- 

4. Critical Dimetisions (Tt .) _ ------- 
- 5. List of 1 est Apparatus Thermal c!on'~;~ol smface  sa,n~I e s ,  Praj~le~~orli,  Loo]-s 

6 ,  Average Power Requi rcments (kw) .-_A2 - - _ _ _ A _ _ . . - _ _ _ - . - -  

'T R 7. Special Tl~errnal Requirements - 
TJ/R 8 .  Orientation: Laboratory _ _ - - - _ -  ; ~ ~ u i ~ n ~ c n t - ~ ~ ~ - -  -- 

9. Special Navigation Accuracy -J[!-- 
* ' 10. Stobilify and Poinhng P,ccviocy _-x&__-__.- ----- 

9 7 . Orbit Requiren~ents N /R 

12. Gravity Requirements N /R - 

1. Number of Crew Required --- 2 -- - 
2, S k i l l  Categories --- -- Phy. Sci .  -- 

3. Total Man-hours 3 12 

4, Chmnological Span, ---- 52 :leeks -- 

5. Experiment Cycies: Duration 2 hours ; ~ ~ ~ b ~ ~ -  52 

6, Potential Hazards Extravehicular a c t i v i t ~  -- 

DISCUSS1 ON: 



------ I 'ITiaE STUDY O r  SPACl2 &lAlT~?JJ \ I?CX 
1 BQj71ETOIIS Ndii TOOLS 

Evc?Lu.tj,-tc the c i Ciciency of t o o l s ,  materinls, and 
Lecl-~lliyues in the perfolula~lcz of tasks inside and auesidc 
of the space siation, 

_1___01__9_1__.1----e---- -- - --- 
I NSci'Al,MTIQN REQLJ9 . EEMENT .-a*---- 5 -. - 

In%, 8: 12x.b. 1 . N o m n l Q p e r a k I n g E r i v i m r 1 r n e n t : E ~ u l ~ . _ _ _ ~  ;Cseta! Z n t a & E x t , ~  

2. Weight of Equipment and Suprllias (ib .) 50-150 

3. Volume of Equipman+ and Supplies (cu.  Ff.): I n t e r n a l & ~ o ~  ; External__ 

1 4. Critical Dimensions (f;.) -I 1 5. List al Test Appsriitus _ace t oo l s  ....- 

6, Average Power Recqnirer-neni-s (1:~) 
7.  Special Theimal RequI r  

8. Orientation: Laboratory 

9. Special NuvigatIorr Accuracy - 
10. Stab1 lity and Pointing Accuracy -. 

-- 
'I I . Orbit Requiremsnts N/R -- 
12. Gravity Requirements Gravity field - not important 

L -- 1 -.-- IAAk\lPe)\bfER REQUIREMENTS --- 
I .  Number of Crew Required 2 -- 

I 2, Skill Categories Biomedi.ca1 Science 8;, SubJect --.-- 

3, Total Mcrn-hours 90-180 --- 
4. Chmno!ogica\ Span 30-60 - dt-ays -- 

1-5 hrs, 5. h p e r i r n e n t  cyctss: Buration -______ ,; f.\lumbor 20-40 -- 
6 ,  Poten t ia l  Hazards Extravehicu.18,~ a c t i v i t y  

1 



~ ) : p ~ p ~ t ~ , h ~ ~ r  kit.!:) /,~;Y:" ~cA'ij<:t;.j Re$iipi/<r,";T.:"P ~;ii 18906 
-- 

NASA i.40, 2,10,2,:3 
b-tKDSiCb-1 OE' EiLriT SUET;[) 111 SL3fiCI!: Lnclciiaed l..io. 685 

-- - -- ------------- 

P r i m l y  :: Thvelop in-space repal r i,cchxnl cpxes ?or heat shields and. ecqicire 
the czpabili  ty t o  detex-mirle heat shj elti condition 

( ----- INSTALLATION RE QUI RLMEikl'lS ------- .----- 
Exi;, I .  f4ormal Operating Environr~?ent: EquY p,  

2. Weiglit of Equipment and Supplies  (ib.) 75 

3. Volt~me of  Ecjuipincni and Supplies (we R.):  I n t e i i - i r r l p ~  ; Ejttemcr 

4, Crlttsai Dirnenziorts (R,) - - ~ 2 l - a e ? -  

5 , k,i st o F 're st A ppa ra k u s -~r&~&~_hn~Qd~~a1~tnd!~~~~~~a~e~~2&n,72-J~&~-m&- 
normal personnel ex-tr&vehicul.a,r s7.ri-t a d  accessories - - - -- ----- 

6. Avemge Bower Requirements (h) 
Special Thermal Kcqulrements - 

8. Orientafiissn: I,aborator,lr____-..-. 

9, Special Navlgstion A c c u r a c y  -- 
10. Stabilii-y and Przintlng Accuracy, 

I --- ------- 
11. Orbif Requirements, N/R 

/ 12. Gravity Rccluil-ernents - _S- 

AMNBOWER -.- REC-?UIREMENwIS -- -- 
1, Number sf Crew Required _ 1 

2, Sklll  Categories Phy. Sci. Exp, -- 

3. Total Man-hours Undetem~inec? - 
Th~clet ermine CI 4. Chrunologicul S w n  , --- 

1 5. Experirne~it ~ ~ c i s :  Duration 5 hrs/%~!5 ; Number 

Potential ExtravehicuLar ac t iv i ty  -- 
-- 

631%CU%S'IQ1d: l., 2., 3.  ) EqxLprnent w i l l  he used externa l .1~  but in te rna l  
storage space must be provided 

T%e ~ ~ t i c i p a t e d  heat sh ie ld  fa i lure  'crould be a,t the  attaclment points of the  
heat sh.i.eld and the higher strength sub-sti.-ucture. Tbe f a i lu re  i s  precipi ta ted 
by thermal. cycling d w i n ~  o r b i t a l  opera,tions. The repair  ac t iv i ty  i s  expected 
t o  be %hat of applying roechciical screws (nade of phenolic f'iberglno:; or  siraila.:- 
ma'ierial) a t  -the edge of the beahkt5 eld,  
liieteoraid d ~ a a g e  repai r htteauts r~a,y bz similar;  i;ha,t of rnecl?ani c~zllji attachi ng  
a d a t i o n a l  material  t o  the heat shield suxface, 



i rtlwi:u:R FACILIW UliirlTdZiPG I I ~ I  A~PILELL 
1103SIIaG 

1 lackheed No. 606 
p_.____-----------------___ 1 - 
0bJ EC41 VE -------- 

Prirmry : Developmen!, of capabili-ty Tor m a i  nteellrmce and repa i r  i n  
shir ts leeve ei~vi ro17nent 

Ext ; I 1. Normal Operating Envimnrnent: Equip. ; Crew 
800 1 2. Weight o f  Equipment nnii Supplies  [lb* 

I 3. Volume of Equipment arid Supplies (cu .  ft .): Iniarnal d 

I 4,  Crit.iccxl Dinlensions ( f ' f , )  .&a~red.: J-.Q3 diaaP x 2,1 external: 

5 .  List of Test Appnmtus &I a2 
condition sensors, iii -- 

6, Average Power f",quvirement.s (kw) 

7 ,  Special TIiermal KeguFrernei-t 

8 .  Orientation: k;rboratoty 

Sf, Special NavigaPion Accumcy 

90. Sfability and Painting Accuracy - IT]R 

1 1 Orbit. Rzquirei~~ents --- -- - 3  IVR 
12, Gravity Requirements __ None 

1. Number of Crew Required 2 -- 
2, Skill  Cutegories Yhy, Sci ,  - 

1 4. Chronological Span . 
6 DO, t o  2 yrs 

1 5. Experiment Cycler: Duroiior~ 
I mo, ; Number 6 -- 

6 ,  potential ijazerds Meteoroid penetra%ion, sudden - loss  of pressure 

- 
51 SCUSSI ON: 

The assembly should be tcs ted  i n  two rmdes: I n  enveloping a nearby s a t e l l i t e  
tcarget and 3,s an appendage t o  the statiorr wall f o r  repairing a, portion of the  
s t a t ion  i tself ' .  Tne asserably sril.1 l i ke ly  be do~xble wall with the  walls held 
by s t r ings,  so tha t  a shape can be effected t r j t l i o~~ t  p r e s s m i z i ~  the whole. 
There would be appropriate hard flanges mid Iiatchcs. I'c 1rj.21. attached t o  the 
airllock t h o u g h  vhi~h it 1 ~ 3 s  passed p r io r  t o  erection, 



i'[ "a'E 
---A 144+5P3 140, 2* lo.;). 7 

F4lFTdOI<0ID HI'!' Rii:PAIX hockhc:c?d ids. ~ F j ( j  
----- - - - - - - - - -- --- -- - -- - ---. 
QPJ;<~"~~ /E  -- -- - - .L 
P i  To d.etermi.ue a, method of pc,t,chixig meieoroid pwictures 

la%, I .  Norrlaf Opcratitsg Environn!crtt: Equip ..--___- -.; Crcvlf--- 
100 2 ,  Weiglit o f  Fquiptnenf and Supplies ( ]be  ) 

3. \Folvrne of Equiprnet~t and Supplies (cu , Ft .): Internal .L l - - .  ; Fxi 

4,  Crlficcal Dimensions (Re) +.- 1 -- 

5. List of Test Appamfus Ultra sonic leak. ddetector 
------ - --- --- 

6 ,  Average Povi,er Requi rernertk (i:~) -.>?P?r 
M/R 7. Special Thermal Requlrernents . _ _ -  
TJ/R 8. Brientaiisrs; L~~bc~rcdiory --.---. - ; Ec~ui ipf~ent  N/R 

9. Special i\lo\9igoiion Accutocy d-% _._______.-----__-_ 

10. Stability and Pointing Accuracy T~/R ---A- 

- ---------- 

11 . Orbif Requirentents - N/R ..-------- 

I%, Gravity Recjuirer~ients %/R - ---*- 

1 1. Number of Crew Required 

2, Sklli Categories Pby, Scj. --- 

3, 'Toial Man-hours 4 0 houxs 
-- 

Mj.ssion duration 4. Cl~ronaloyical Span - --- 
20 rain, 1-20 5 ,  Experiment- Cycles: Duration _____ -.-.-a; t ' 4un1 lmr .~  

Depressuriz8tion of Module Corrrpartmenk 6, Potenficrl Hazards - - - - 

I DiSCUSSl ON: I 
Some of these paJl;ches should be illstalled while " o h e  experimenter is in a 
pressure suit. 

These tests can probably be more easily yerformd on earth, 



1 P r y :  Develoyi:nenI; of optilnurn s-i;ructu-res f o r  long l i f e  space 
3AjlpliC. 'Ci t '  1611s 

1 N$ShL1%;'TI 014 RICQill f:Ebhi:N%S ---- ~----- 
In t e r io r  & 

I .  Paomcrl 0is;erertil:g Envi~ar~nzer~t: Ecjulp.-&&~?i~r --- ; Crew- 

2 .  Weight of Equipment a n d  Suppiies ( ib , )  20 --. 

3 .  Volume of EyviymenP crnd Supplies  ( c u ,  f ~ , ) ;  I n t e r n ~ ! . - L ~ 5 ~ .  ; b : t e r n a l . A 5  

4 ,  C ~ i t i c c r i  Dimensians (fti. ,) . -- ---- 

5. [,{sf of Test Apprafus . Se~rcra~l  t e s t  panels 'I vaz5ety of atta.cl3rncnts i r i s ta l leh  
om a.s s y ,  Thermocouples s-ir a in  gages - 

6, Average Power R~tquiremenfs (Itav) 0.2 -.- -- -- 
7. Special Thermal Reqt~?rements &?II_~~---_-  

None 8 .  Orientation: b L o m t o r y , - ~ ~ -  None ; Equipr-tieni- 

9. Special Navigation A c c u m c y  None .- -- 

10. Stabi lif-y and Poln t lng  Accuracy , 1qo"e 

N O ~  e 1 1 . QrCz'ot Requireiriot~fs ,. - 

12. Gravity Requirements  None 

1. Number sf C r e w  Required, 1 

2, Skill  Categories BY. Sci.  - 

3. Total Man-hours 84 --- 
4, Chrsnoloyical Span s ix  weeks 

5, Experiment Cycles: Durat ion - 1 wk. N u m b e r  6 
6 ,  potential Hazards ~x_aminaabion ox re~Ic?~cel  

extravehi-cular work. 

DISCUSSION: - 
T t  t r i l l  be desirable  t o  superimpose a load on t e s t  pznels from an actuator  
( i n s t a l l ed  on exter ior  of s ta t ion  once i n  o r b i t ) .  

The major pa r t  of t h i s  eqerinient could be performed on Ea.xth. I 



Prinai-y: &uelop i n ~ r o v e d  techniqGes 0.t' cargo & cre.i;i 'transfer. 

I NSThLt AT l ON REOIJE REMENTS -- 
I r z t  . I .  Nom7ml Operating Envimnment: Equip, -_______ 

2. WelgXt of Equipment and  Supplies (I b. ) 200-500 

3,  Volume of Equipm"rtt ccnd Stljsplics (cu. Pf .): lnte 

4 ,  Critical Bimcnsions I f f , )  .-- 
5. List of Test Apparatus To be desj P ; W ~  

- 
6, Average Power Requirements ( 1 : ~ )  L c 5  

7, Special Thetmctl Reyulren~enfs 

8, Brientatisr-11 I~jboratory.--.-.-- 

9. Special Navigation Accuracy , 

10. Stobi lity and Poit~ting Accuracy . H/R 

1 1 . Orbif Itequirernents I?/R 

12. Gravity Requirements ____- Z e m - G  

I MANFO\VER - REQUIREMENTS 

1. Number of Crew Required Ic -- 

2. Skill Categories , Phy, Sci .  -- --- 
3. Total Man-hours 1.12-448 - 

4. Cl-ir~nolo~iccrl Span 5 - 20 wks - 

5 ,  Experiment Cycles: Duration 1-4 ; Number 5 - --- 

6, Psfenfial Hazards D x i n g  transfer of d,mgerous f1.ui.d~ -- 



TITLE ----- RENDEZVOUS & DGZKING 

I Primary : To e v a l u a t e  &s d-evelop vauiou-s renclezvous & docliirlg tecl;niques ( 

i Secondary: Devel-op crew p ro f  c iency  i n  maneuvers 

1. Normal Operating Envi t-onmentr Eqvlp. -Ei&t. 
2. Weight of Equipment and  Supplies (Ib.) 200 

3. Volume af Eyvipment ~ n d  Supplies (cu. ff.); Inten?al___ 

4, Critical Dimensisms (ff . ) 
5. Lisf of Test Apparatus - V a z . i ~ - o ~ n d - e z v ~ t ~  and il&ing cuuUipment 

- - 
6. Average Power Requirements (icw) .-GL, 
7. Special Thermal Reqdremenfs .&- --- 

8. Orient-pafietn; L o b u r a t o ~ y ~ q ~  - f  

9. Special t'.Iuvigcrt'lon Accu~zrcy -nr/a- 
10. %tcrhilify and Poin'dltsg Accumcy A,/R 

-- 
11. Orbif Requirements TJ/R --- 

12. Gravity Requirements Gravi ty  f i e l d  not iniporta- .- 

9. Number of  Crew Required 2 --- 

2. Skiit Categories Phy. Sci. ---- 

3. Total t & m - ~ I O U ~  10-15 

- 

5. h p e r i m e n t  Cycles: Dutntion ; Number 

6 ,  Potential Hazards - 
system inoperaGTe. 



4'1 T I,E --- 
CONTINUATION OF EXPEtI bFJYT' 622 

--.---- A - - 
(NSTAL!P,'Yt ON I<F:QLJIr<Elii/EENTS ------ 

1, Norrncrl Operating Envirenmeni : EquYp,~_____ ; C re~-__ - 
2. Woighi O F  Equipment and Supislies ( I t n . )  - -- -- 
3. Volume of  Equipmet~i and Suppiics (we ft .): Inteinul ; External --- 
4, Crltical Din~ensions (ft .) ---- - 
5 .  List. of Test Apparntus ,p--.-p- -- -- 
---- --- 

be Average Power Requirements (kw) - - -  -- a ------ 

7.  Specicll 'Pl?ennetl Rt?qul rements ___ 

8. Orientai-ion t Lakmrtsf.ory--..-.- ; Equipmerit 

8. Speciul Navigation Accuracy - - 
10. Stability and Pointing Accuracy .--- .-- 

5 9 . Orbit Requirements . -- -- 
12. Gravity Requirements .,- 

1. Number of Crew Required - 

2. Sklll Categories , --- - -- 
3. Total Man-hours - - - 

5. Experiment Cycles: Duration , ; Number- 

6, Potential Hazards 

DISCUSS! Old: 
--"- 



T l T l E  
-, NASA No, 2.12.2,b 

CONTLNUATIO?$ OF I3XPERII~EI?T 622 
f_~ck!~f:od NO.  6214 

----- -wee 

68,I ECIE \jE ---...---- 

---- ----- 
IN ST,^ tL4ll ON REQU3 REMENTS .--- .------ 

1, Normcal Qperatlng Envi1~nme1- i~ :  EquPp._______.-.- 
' 

pi Crew 

2, Weighi of Equipment and Supplies (Ib,)  -- -- 

3. Volume of Equipment and Supplies (cu,  if,): [t-i'Eerncif ; External 

4, CrlticcnI Dirnenslons (ff ,) - --- -- 

5. List sf Test Apparatus - 

6. Average Power Requireine~sts (k\;4) ---- ---- 
7 ,  Special Thermal Requlrerrier~ts -- - -- 

8. QrienPcrtion t bbaru'lory----.--.- 

1 9. Special I\lavigaiion Accumcy -- - 1 10. Stabiliiy and Poinflng Accuracy - - 

1 12. Gravity Reyuiremenfs . 

I 1. Number of Crew Required ----- -1 
1 2. Skill Categories II 
1 3. Total Man-hours -- -- ---- I 
1 5. Experiment Cycles: Duration ; Number-...-- - 

6. Patenfial Hazards -4 



1. Norma\ Operating Ensirai-tment: Equlp. ; Cre 

2. Weight of Equipment and Supplies (Ib.) 

3. Volume of Equipment and Supplies (cu. FL): Internal__.--.-- ; 

1 4. Critical Dimensions (fi.) - 

' 1  5. List of Test Appamtur , 
6. Average Power Requireme 

7. Special "Thermal liequirements 

1 8. Orientotiont Laboratory ; Equipment- 

8. Special Navigation Accuracy 

10. Sf-abi lity and Pointing Accuracy , 

11. Orbit Kequiretnsnfs 4 
1 12. Gravity Requirements 

I I.  NumberofCrew Required d 
1 2. Skill Categories ----- 

3, Total Man-hours 

4. Chronological Span 

( 5. Experiment Cycler: Duration ; Number 

6, Potential Hazards 

I DISCUSSION: 



SUIT' .ADD YORTimIE LXTT i 
SUPPORT SYS'E34 'l'RRmTn!C> P c k h t . e d  NO. 621 

------- -- ,------ 

OQ,lECZTlVE C- I 
To determine requirement; s f o r  advo,nced t r a i n ing  pvogrm 
i n  e x t r a v e h i c ~ ~ l a r  sul:% a,nd l i f e  support systwi~s fo r  lxular 
8n.d p lanetary  missions. 

I .  Namrrl Operatfng Envi ronmei~f.: Eyvlp. - I n t  . -; Crew 

2,  Weight o f  Equipment- and Suppi ies (Ib. ) existing equipment 
e x i s L j n ~  

3. Volume of Equipment and Supplies (cu, ft.): I n t - e m a l , e _ q u ~ ~ n e ~ ~ ~  6:t-erncai- 0 

4 ,  Critical Oirnensisns (FB .) -- 
5. List of  Test Apparatus S n ~ c e  t o o l s  - -I 
6. kvernie Power Requironents (kw) -.-a+~5 
7. Special Thelmol Requirements M/R 

8, Qrienfafiot~: kaaboratoty,___, 

9. Special Navlgatlon Ptccu~vcy 

10. Stability and Psinfirtg Accurn 

/ 11. Orbit Requirements IV /R 

12. Gravity Recquirement.~ Gravity f i e l d  not important 

MANPOWER ..- REQUIREMENTS 

I .  Number of Crew Required, 6 

2, Skill Categories , 

3, Total Man-hours 

4. ChrenoIctgica6 Spn , 16 wks, 

5 ,  Experiment Cycles: Duration - 1.0 h r s .  ; Nurnlser 48 
Extravehicular  a c t i v i t y  6 ,  Poiential Hazards ,-- 

DISCUSS1 ON: --- 



If $ t=F ------ ASA NO. 3e1el.*1 
BWPING OF CJ_f3UIf POli'a~AT1014 S 

i ;eedNo.  726 
--- - - -- 

8R,1 --- tC1'BIJE d 

P r  i m r y  : SJeatller forecast ing 

Secondary: Percent cloud cover vs, loca t ion  

1, Normal O p e m t l n g  En\/"lranrnent: Equlla, In*. ; Crs 

2. Weight of Equipment a n d  Supplies  (ib. )_140x 
3. Volume of Equipment and Supplies  (cv. f  ) Internol_lh(l_l  ; External 

4,  C r t t k d  ntirimenslons (ff ,) - 
5, List af Test Apparatus - _ _ _ _  

- - ---".--- 

6, Average Power Requirernei-tts (kvt) - - ~ , 2 ~ ~  

7. Special Thennal Requlrem@nts .-- N/R 

N/R ; Equipment e a r t h  8. Or ien ta t i on :  l abo ra to ry .  - 
9. Special Navigation A c c u ~ f c y  IV /R -- 

13. Stability and Point ing A c c u r a c y  _See 18401-1-0 -- --- 
- -- I 1 1 . Orbit Requirements 

Polar preferred 

12. Gravity Requirements - Zero-G - 

1. Number  o f  Crew Required 2* 

2 ,  Skill Ca tego r i e s  Ehy, Sci .  

3, Totat  Man-hours - 7280 (5 p s } - s  - 

4. C h ~ c ~ n o l o g i c u i  Span -- Mission D W R ~ ~ . O T ?  - 
' S  ii 5 ,  h p e r i r n e n t  Cycles: Duration 2 hrs.; Number  1825 ( 5  ) 

6, Potent ial  Hazards None 

I DISCUSSION: 

*Included in 1,4,1,4 and 1, I4 ,1 ,10  



"I" RLF - I ~ A S / ~  NO, 3 * 1 ~ 1 ~ 2  
K4.P CKPLKGES IN SN(>lJ MSD ICE COVXWE b~1:iiec.d N e e  727 - "- -- 1 -- -- ---- aB,I EC":5 I VE 

*"----- 

Primary: Secure mcps of sncw 8;nd ice coveraze 

1. Pdorn-io.1 Operatir-ig Environn!ent: Equip.>Aerna,l 

2 ,  Weight of Equipment and Supplies (Ib.) 220s- - 

3. Volume Q P  Equipment and Supplies (cu. ft-.): 117fen1alA 5* ; External 

4,  Criiical Dimensions (ft .)  - . - . - ~ ~ p ~ : ~ -  

5, List of Test Aprprcafus 1.8, receSvei.1 recorder film ma 
P 

and CRT di spla;47-% --- 
6. Average Power Rsqviretnents (I:w) 0,2 ---- ----- 

7 ,  Special Theimizl Requfrernents N/R--- 

8. Orientation: Lcrborcltory f q / ~  ; Equipment 

9, Special Navigcstf~n Accuracy N/R 

18. Stability and Poft~tittg Accuracy . lo pointing accuracy 

- 
1 1 . Qrbi t Requirements p--r&-- 

12, Gravity Requi rsments 0 a 

1, Number of Crew Required 

2. Sklll  Categories 

3, Total tJlan-houn -x- 

4. Chr.oncslogicrsl Span ,, 

5. Experiment Cycles: Duration 

6 ,  Potential Hazards 

- DISCUSSION: 

*Included i n  1,4,1, 

393. 



E X ~ E T ; I M E ~ * ~  AND A F P ~ _ ~ C R * T I B N  ~ t ~ t u ' i f ~ i k i i ~ t ~  T;R le905 

Primary : Deteci; t h e ~ x ~ 9 1  gradicat  associa ted t!Let j e t  streams 

1, Norrvrtal Operating Environment: Eqclp.- In%, ; Crew- I n t  . 
2. Weight of Equipment and Supplies (lb.) 220* 

3. V o l u m e  of Equipment and Supplies (cu. R.) ;  Internal 1.0q5* ; b:ternal 0 

4. Crlt ical  Dimensions  (R.) see l , 4 , 1 , 4  

5. List o f  Test Apptrrcrtus IR scanner t o  de tec t  tL2 thermal g r a d i _ e & ~ r l ? / . . ~ ~  
per  mile (associa ted with J e t  s treams),  f i lm magazine, power supply, --- 
CRT d i ~ n l a v - %  6, Average 'Piwar Requ i remen t s  (kw) 2,2a - 

8. Orientation: bbora io ry  N/E ; Equii21nenf Ear th  

9. Special Navigof ion Accuracy N/R - 
1 min, of arc /sec* 18. Stnbllity and Pointing Accuracy. -- 

11. CJrhit Requirements Polar  pre:?erred - 

12. Gravity Requirements L v  f i e l d  not i rnpor t~n t  

I .  Number o f  Crew Required 1* 

2. Skill Categories , Phy, Sci .  

4. Ch~.onological Span mission durat ion 

5 .  Experiment Cycles: e]uration hrSc ; Nuinher 1825 (5 ~ r s ) *  

6, Potential Hazards None 

D1SCUSSI ON: 



NASA I.40, 3 , l , l , j ~  
Ixtckrl~sed No, 729 

P r  j r i l a q r  : To place an tumanned .iren,they sa, i ,el l i te  i n t o  orb5.t 
from the  spice station, 

I N%fAI-LATION RECJUIb?EMEI\IIS ---- -- 
Lnt. & E X ~ .  I .  Normal Operafii~g Environment: Equip.- a- ; Crew 

2. Mfeight sf Equiprnerrf- and Supplies (Ih.) 150 ---- 
3. Volume of Equipment and Supplies (cu. f Internal ( s d r e d ' )  ; External 

5. List sf Test A p p m t u s  --c.t~ehec&~;t-miJ,r~nair eaui pment -4 
o r  6. Average Power Requirements (kw) --LL -.- 

7. Special Themal Requirements N!&- - --- 
8. Orientation: Lubsrntory-..-.- NL ; iquiprnenf--.-,-.- 

9. Speciul Naviga'rion Accuracy N /R --- 

I 20. Sfability and Pointing Accuracy ,- W/R 

/ 11. Orbit Rcquiremenii N/R 

12. Gravify Requirernenf-s G ~ a v i t y  f ield not i~ 

@NPOikdER ----ps-m BEQUt KEMENTS 
2 fos- checkout 

1 .  Number of  Crew Required -- 3 for launch 

2, Skill Categories - Physical  ------- Science 

1 3. Total Man-l~ouss -- 48 --- -I 
4, Gi~mnolsgieal Spa17 18 ----- 

5. Experiment Cycles: Duration hrse ; Nurnbar- 3 

6, Fotenticri Hazards Sa&&lj.i;e a t  laurlcli could h i t  stxtion 

DISCUSSION: ---- 



Priaauy : 14ovenlen-t o:i' stor~rls r e l a t e d  t o  to-i;ul weather pa,'i-berii 
i n  order t o  p red ic t  paths t?ii;h grea-Lei. a>ccizracy 

1.  Normal Operating Environment: Equlp, Ink. ; Cre 

2 ,  Wei yht of Equipment and Supplies ( I  b. ) 220-# 

3. Voltme of Equipment and Supplies (cu. ft,); Internal I O a E -  ; L:tcrnal,O 

4, Crlticerl Birr~ensions (fff-.) - See 1,4.1.b 
5 .  kist of Test Apparatus IR receiver ,  r e c o r d g ,  f i lm magazine, POT= 

CRT d i  spl-a,j* 

6. Average Power Requirements (kw) - 
Thermal spec i a l  cooling of I H  detec-t;or - 

8. Oriet~fution r laboratory 

8. Special Nu\ligaf.Ion Accuracy .- 1 n. ui.. des i red 
I 

18. Stability and Pointlng Accuracy platform sl;ahil&.t~';Y not c r i -  

- pointing accuracy 6es i red 

1 1 . Chbff Requiremenis . 28,5" i n c l i na t i on  ' ~ ~ o u l d  be ~tdgcjua-te 

92. Gravity Requiret-rtents N /R 

--- - 
REQlJl REMEld'l"5 

I .  Number of Crew Required Inc l*  i n  l e i b = l e ~ ~  

1 2. Skill Categories ~hy. Sci.  ~ x p ,  -- --I 
1 3. Total Man-l~ourr i n c l .  i n  l . k e l . 10  

1 4. Chronological Span 

1 5. Experiment Cycles: Duration _ _ T o ~ ~ ~ ~ ' J o u L = ;  Number 

6, Potential Hazards -- None -- -I 

This app l ica t ion  i s  envisioned a s  a por t ion of t he  toto, l  weather 
watch and warning system and as such i s  continuous during hurricane 
season, 



1 1 "  
k3 E~<PEEli.vi;~tN'j" A N D  AP4"1,1CA'TEOI' %ain/i!i4tilZk" 

--------- 
f f TIT L,E -- kii  

F O I ; / ~ G  SViiiQY jam PL~I<DDZCTIOYT ~klicad No. 730 

1 
iJ s- 

Add t o  il?folmation on a,rez_l d j  s t r i t ~ z t i o ~ i  o r  smog and fog, - 
Iilovement, over land c 8:n be t rc?,,c ke d., 1 

E e c o r ~ d ~ ~ y :  Atte~ripJG t o  u?lderstand causes of smog/rog i n  r e l a t l ~ n  to areas  
tf \$here com'i?~~.gtibles are not  rc.l.eascd -to a in tens it;^ 

0 s U ,s e C 1 T 1 P 2 (Z&p~:aa&~~&J&gQA ------ 
1 NSThLf A'il ON REQIJI  REMEN'TS ------- I 

&j I 1 .  Normal Operaling linvironmenf : Equip. I n t e r i o r  -; Crew I n t e r i o r  I 
220.E 2. Weight o f  Equipment atsd Supplies (Ib* 

3. Volume of ~ ~ u f ~ m e n t  and Supplies (cu. ff.): Internal :LO. Tj* - ; Externcrl o 
4. CritEcal Dirnensisns (ff .) - -- 

5 ,  Lisf0f- resf  Apparatus IR rece iver ,  recorder,  f j l m  aa,gazinep 

and CRT d i spLaP  --- 
6 .  Average Power i)\ecrjuirernenfs (kw) -------- 

8. Orientat-ion: Iabsratory e a r t h  (dgsi.1-ed] 

7. Speciuf Thermal Reyuiremenfs - .mecia1 cooling of Ui de.tectov* .- 

; E q u i p r n e n t ~ 1 & 3 : ~ h &  

1 9. Special Navigation hcculacy - 1 n, mi le  desjxeci. d 
10. Stability and Pointing Accuracy __platform s t ~ b i l i t ~  nab c r i t i ~ a 1 . ~  I degL 

ac cu-[-a&fs 8 i ' e  fi 

k q u i  rcrnenfs 3 , e f e r  hi &er im-1 

12. Gmvity Requircrrlerlts N/R 

-- 
IvldaNPOWEi3 REQCilREMEEdlS .--- 

1, NurnbcrofCrewRequired 1nc l . - i n  l , 4 , ~ 1 0  
2, Ski 11 Categories Physical  Science E ~ e r h i e i i t e r  

3, Total Man-l~ours , I nc l ,  ---- i n  l,h.1.10 

Mission l i f e t ime  4. Chronological Spzn -- 

- 
I Q, Potential Hazards none 

* Included. i n  1.4,1,4 

0 
@ 

The time elements 0x1 t h i s  p a r t i c u l a r  be r e l a t e d  t o  known 
sea,sonal occurrences , 



TITLE -- NASA No. 3.1.2.3- 
CLEAR A I R  1m1JL13NCE All31 PPGDIcTrOIY Iailickhsed t.60, 732 

----- - --- 

Coritz.ibu.-Lions t o  Upper A.tmospheri.c Studies 

I Seconcia_.ry r \?arnirig of po"cntie1 a reas  of d i f f i c u l t y  f o r  a i r c r a f t  1 
I f l i g h t  

1. Normal Operating Environment: Equlp. I n t e r i L z  ; Crew I n t e r  

2. Waigklf o f  Equipment and Supplies (lb.) 220-XX 

3. Volume of Equipment and  Supplies (cu. Ft.); I n t . e r n a l ~ ~ > , . ' i *  ; Exfenwl- 

1 4.. Crit ical  Dimensions (fi.) ( h e p  la 4e1L)p-,- 
5. List of Test Apprc-rrtus I33 recei .m4 

a ~ d C R T i s ~ l a ~ * -  

6, Average Power Requirements (kw) - 
7, Special Thermal Requirements - . - _ _ ~ A L X Q ~ , Q  

9. Special Idravigai.iort Accuracy 4 - 2  

50. Stcsbilii-y and Pointing Accuracy - ~1atfox-m s t a b i l i t y  not cr i t ica l . ,  I_ deg. 
point   in^ a,ccuracy des i red 

5 I .  Or-!~if. Requirernent.~ / 12. Gravi ty  iiequiremcnir E,/R ---- 

1. Number of Crew Cequired i n c l ,  j.n ~ 1 , 4 , 7 , ~  - 

1 2. Skill Categories -Physical Science E w e r h e n t e r  - 
3,  Total Evlan-hours incl., i n  1.4,1,10 

4, Chronological Spun Mission JLfeLime 

Number 1 1 5. Experiment Cycler: Duration _continuous _, 
6, Potential Hazards .none 

The teziperature va r i a t i ons  i n  r e  l a t i o n  t o  je t  -stream phenomena arid o ther  
a reas  of shear i n  the  a't~aosphere w i l l  give c lues  a s  t o  t h e  a r e a l  d i s t r i b u t i o n  
through time of .regions of poss ible  turbulence,  

* Included i n  1,b-,1,4 



p TITLE 
& -- 

VOICE OF PG'8EHLCR SERVTCE 

NASA No. 3,2,1,2 

bockhoed No. '755 
--------- - --- 

OM %en t . ~  - ------- 
Pr i m z y  : D e t a - m i  llc t h e  feas ib i  l i i , y  oS c1iri.c-t; brot?,detit i n t o  ~ ~ , ? i a l c u r  

and Ilo~nc cura~iercia,l. r cce ivcrs  

Secondary: Achieve p res t ige  from t h i s  Lyyz OC t:or:ld-\aide service  

k2 I 1. Normal Operating Envimnii?ent: Erj~ip.-L!&t~&or tk F,x%-; Ciew I n t r  

2. Weight. O F  Equipment and Su-s Iics ( f b e } T r a ~  -- I.8 cii. f-t . xu.. C O O ~ . ~   provision^. 
3. Volurne of Equipment and S;ppiies (cu. ii.1: ~ n i e i m ? ~ - -  ; hternai 

1 4. Critical Dimensions (ii.) alztenna 
C; -I 

- 
P? 1 6. Avomge Power Requirements (kw) -4 

8. Brienj-ation: kcxll>orotory~ 

9. Special Navigation Accuracy - Q C L C K E C ~  Sor~~m&.maa 

( 10. Stobi l i  ty and Poiniing Accuracy. nomal, for  s ~ m c h r o n o i . ~ ~ ~ ~ . t  1 
---- 

f 1 . Orbit Requi rements -s~-nchronous orb ~&-~re ferzc~/2-? 'i~ehdcLe~-~e~a~~:~x~i& 

'12. Gravity Requirements __.none 

--- 
~ ? . E Q U \ R E M E ~ ~ T S  -- 

p 
3 

1 6. Potential Woznrdr none I 

1, IqumberofCrew Required 1 

2. Skill Categories Physj-cal Science Eqerjmen-i;_er- 

3, Total Man-hours I , / Q ~ T  (1825)- 
- 

n 

DISCLJSSIQN: 
I, An exper-hnent durat ion of 3 wks, would y i e ld  an ilzdication of t he  

f e a s i b i l i t y  of object ive  no. I. The achievement of prest ige,  obJect ive  
k& no. 2, would requ i re  up t o  1 year. 

2. Assuraed one-1. h r ,  broadcasts  per day. 
3.  Assmpt ions u t i l i z e d  i n  the  calclr lat  ion of power requirement ; ( synchronous 

orbi- t )  A, s i g x o l  frequency: 30 me; 33, sip,nxL Lo g r o ~ ~ n d  receiver :  30 v o l t s  
a t  100 ft , -205 db; C, dis tance:  22,5X statute miberi; D, spa,ce 
tr8,nsmission loss :  154. 6111; E ,  vehicle &nLe~x~s gaili; 20; F. p o w r  c required:  1800 wa,Lt,s RF energy o r  approxin8tel.y 10 I/;I'! g r h ~  power, 

kAi 

397 

4, Ghronologiccrl Span mj-ssfon ~ u r & a -  

5. hperiment Cycles: Dumtion 1 hr ; I~umber 



DISCUSSION: 

A ,  siglzal frequency: 30 mc; B e  c?j-stance t o  horizo-n: 1000 s t a t u t e  miles; 
C. space transnlission l o s s  z 130 db; De vei.licl~-. antcn-na, gain:  9 db; . 
E, poicler required:  J20 ~ ~ a t t s  RF energy o r  approximately 600 t la t t s  prime 

power 



TITLE -- IZDUClCi!IOR TO U i ~ ~ ~ ~ ~ E ~ J O P ~ ~  COl~W"3XES NAS.4 bJo, 3,2,:1,2 

5 6 
- 
8 R J  EC'li VE 
--A- ---- 

Pr ~ m r y  : Prove the  f c a  si-hi l i-iy 05' e6ucai;iona'L broadcast i.ng fronl space 

Secondary: : Prove the  effectj.vei?,ciss of  space .trarismitl;ed educat ional  
program aa-i;erials i n  l e s s e r  deve:l.oped coun-trri.es 

2 ,  Weight of Equipment and Supplies 

3. Volume of Equipment and  Supplies 

1 4. Critical Dimensions (R.) . antenna - 
5, tist of 'rest Apparatus receiver ,  t r ansmi t t e r ,  -------- cont ro l s  and antelma 

6 ,  Average Power Requirements (kw) 1.25 

7 ,  Special Theanal Requisen?en!-s - none - 

8 ,  Orientation: IIC?borut~~y - 
1 9. Special I\lavigotion Accuracy normal f o r  s~.nc1iror1ou.s orb it 

1 10. Stability and Pointing Accuracy 1ion11a1 fo:r syrlchronous_orbit I 
- 

1 1 .  Orbit Requirements s y n c h - ~ ~ a r b l +  r e a m ! .  

12, Gravity Requirerrrents mme 

I .  tdumber of Crew Required 1 ---- 
2, Skill Categories Physical Science Emerimenter --- 

3. Tatal Man-lloum 2,her day ('Total: 3650) 
4. ~ } l r o n o ] o g i c a l  S r - n  mission l i f e t ime  

5. hperiment Cycles: Dumtion 3 h r s  

6, Potential tlazasds none 

DISCUSSION: 

See exp, no. 3 

Ass~med. 3 h rs .  sti .ng time per  ciay 



TITI-E --- NASA No. 3.2.2.1 
EMITIZ-F:~T~-I Nk13IO R F L k Y  &~ekl-reed No, 754 

m- - -- 
0aJrcT.r vr: 

Primary : To u t i l - i ze  t h e  U b E S  a s  a l ong  l i f e  rnultipl-e cllannel r a d i o  r e l a y  
bet~treen d i s t a n t  ground s t a t i o n s ,  

I NSTAI,EALI"I ON REQUI RENi.EI".iTS --- -<-- 

- ; Crew 1. Normal Bper.afing Environment: Equip. E"t- I n t e r i o r  

2. Weight o f  Equipnsent and Supplies (Ib.) 80 - 

3. Volurne of Equipment and Supplies (cu. f t . ) ;  I ~ ~ t e r n a l  1 ; E x t e r n a l  1 

4, Crit ical  Birrsensior~s (ft ,) 
5. List of  "rest Apparatus __ t ransponder  and antenna 

6, Average Power Requirements (kw) 0.1-0, 3 

7. Special Thermal Requlremenfs 

8. Orientation x b.aboratsry 

9,  Special liltaviyation Accuracy - E/R 

10. Stabi1lf.y and Pointing Accuracy - overa1.l ppv stabilj-2;y: ----- lo 

'11. o r b i t  Requirements See d i s c u s s i o n  -- 
12. Gravi ty  Requirements - n o t  c r i t i c a l  -- 

M N P a W E R  -- REQUIREMENTS - 
1. Nuniber o f  Crew Required 

2 ,  Skill Categories 

1 3. Total Man-houn _ 600 ( f o r  5 y e a r s )  

4. G h ~ n ~ l o g i c a l  Span m-i.ssion d u r a t i o n  
cant. 5. k p e r i r n e r ~ t  Cycles: Duration -. 

6, Potential I-larards None 

- - 
-- : This  a p p l i c a t i o n  i.s b e s t  s u i t e d  f o r  t h e  syllchronous 0rbi.t 

missions wi th  an a d d i t i o n a l  p re fe rence  f o r  a  zero i n c l i n a t i o n  angle .  me 
p r i n c i p a l  advantage of  i n c o r p o r a t i n g  an e a r t h - e n r t h  r a d i o  r e l a y  on t h e  NLSS 
i s  longe r  l i f e  ( 5  yea r s  pr imary mission l i f e  p l u s  2 t o  3 yea r s  a f t e r  s t a t i o n  

' 

abandonment), g r e a t e r  r e l i a b i l i t y  through n ~ a i n t a i n a b i l i t y ,  and t h e  saving of  
a  launch  s p e c i f i c a l l y  f o r  t h e  r a d i o  r e l a y  func t ion .  



------- ------- 
TIT! E --- NAS); E~.!(L?. 3.2,2*2 FARliII-C4RTiI Tbr RFLAY 

f-f>.rzc/:!zc.e9;n No , 75 3 
----- ---- ------------ I -- 
OP,D EC'FI 1% 

Fr i111zi ry : To u t i l i z e  tlse IlrI.ISS as  an earth-t?axt11 'i'V rel.ay 

Lnt. 6: Fxt .  I n t e r i o r  1. Normal Operating Environrnen~:  Equip. -. ; Crc-tr. - 
2. Weight- of  Equipment and Supplies (Ih,)- 200 

2 3, Volume 04: Equipment and Supplies (cu. Fk ,): Internal ; External 1.5 

4. Crif ica l  Dimensiorrs (ft ,) ____---___- 

5, lmist of Test Apparatus Transponder,  ~:~onitos- ,  ankenm 
---- 

0.8 6 ,  Average Power Requisemer?ts (kw) ----- 
7, Special Therrnat tiecjvirerneni-s -- - * 8. OrienPafiot~: hborai-ary,_- .s.i@rk:rqu i pment B/R 

9. Special Nuvigotion Accurrrcy - ~ r k - -  
10. Sfability and Pointing Accuracy _ N/R 

-- 

1 1 .  Orbit  Requirerncnfs see.-discussion 

12. Gruvi ty Requi rernenfs 

I .  f4urnber sf Crew Reci~rise?d -___ L 

Phys. Sc i .  2, Skill Categories 

3. Total Man-hours 

4. Chronological Span 

5. Exper.imenf Cycles: 

6. Potential Hazards None 

This  appl ica t i -on  i s  b e s t  s u i t e d  f o r  an equatorial .  synchronous o r b i t .  
Advantages of the  use of  RIGS a r e  I.onp,er u s e f u l  l i f e ,  e a s i e r  a t t a i m e n t  o f  
adequate  power and cool ing ,  g r e a t e r  r e l i a b i l i t j r  tllrough ma-iizteliance wit11 u 
p o s s i b l e  a d d i t i o n a l  per iod  of  use a f t e r  crew abundoxlrnent, and cont inuous use 
tbrougllout each 21c hour per iod  a s  compared Lo i,21e few-minute per iods  of lower 
a l t i t u d e  ?rlr r e l a y  s a t r e l l i t r s ,  Povcr requirements  l i s t e d  a r e  odb v e h i c l e  
antenna ga in  s o  t h a t  no s p e c i f i c  o r i e n t a t i o ~ l ,  t h a t  may 1-imit o t h e r  appli.ca- 
t i o n s ,  i s  r equ i r ed .  



-- - 

TITLE --- --- idASA E ~ G .  3 .2 .2 .3  
EARTTI-EAREI TEiZTJTE SIBVICE I~>~ lc l i eed  !,do. 7153 

---- - - - - ..-------- 
ae,iEcrivE -- --- 

To ut i l i .ze  the WP4SS a s  a  n ~ u l t i p l e  channel t e l e t y p e  
r e l a y  between ground 6 t a t ions  

I ,  Normal Clperatli~g Envi~aiitl?ent: Equlp. 2 n L L k  Ext. :, . Crew- - I n t e r i o r  

80 2. Weight sf Equip~ixmt and SuppI ies (lb. ) 
3. Volume of Equiprncnt arid Supplies  (c l~.  it.): infeimol I- __, ; Extemaf____ 

4. Cr i f ica l  Dimensions (Ft .) --"-I 
5, List of Te~f kppura tus  transponder -- and antenna - 

6. Avemge Power Requ i remen t s  (1.:~) ---___ 

7.  Special Thermal Requi remen t s  - 
8. Orieni-srkion: Lst-~lorcrtory N/R ; Equipment 

9. Special Navigation A c c u r a c y  -- 
o v e r a l l  stabi-1 iity lo 18. Stability and Pcsinfing Accuracy 

----- - 
19 . O r b i t  Requirements ---- Seedisc=;>- +- 

12, Grav"t-y Requiremenix 1Jone - - 

1. Number of Crew Required ,. 2 

2. Ski11 Ckteyor ies  Physical  ---- Science 

3. Total Man-hours -. 600 ( f o r  5 years )  -- 

4. Chrc~nolo~iccrl Span ---- Ivltission Duration 

5. Experitnent CYcI~e,: Duration ___ ; N u m b e r -  

6, P o t e n t i a l  Hazards 1\1011 e  

DISCUSSION: -- This app l i ca t ion  i s  b e s t  s u i t e d  f o r  an e q u a t o r i a l  synchronous 
orbi-l riiission. The advantages a r e  t h e  same a s  s t a t e d  f o r  3. '2.2.1. The 
equipment could be t h e  same a s  f o r  3 .2 .2 , l  with e i  ther  o r  both types of 
signa'ls hardled silnultaneously, o r ,  i f  t h e  t r a f f i c  volume i s  g r e a t  enough, 
separa te  equjp;nen-ls could be used f o r  each appl ica t ion.  



"%IT!-E --- NASA No, 3.30:~,lt. 
lTAfUC;PiTLOM AXES F O R  ,SEEPS AT SIN bckhsec j  Ns. rr13 

Prirnary: Pro~ride a laaxiign-L20z~ beacon type service f o r  ships a t  sea, 

I n t  ; Crew 1. Nomcll QperatIng Enviwrtn~ent: Equip, 

2. Wsig12t o f  Equipment s n d  Supp!iss (ib 

3. Veluine of Equipment and Supplies (cv. Be); I n t e r n a l 2  ; Lternal I 

4, Critical Dimensior~s ( B e )  In --- 

6. Average Power Requirements (kw) -CLk-_- 
7. Special Thetrnal iteyuirernerrts __- N/R - 
8. Orientation: k-ihoratsrq~_______ +- ; Equipwcnt, 

9 .  Special I'4avlgcttia-i Ascuracy 

10. Stability and Pointing Accuracy - N/R 

I 1 1 . Orbit ~ e ~ u  i r-ernen~sps?;ar o r  s ~ ~ n c ~ ~ ~ o n o ~ ~ s  ---- orb i t  p x ? s z e d  bu% no I; 

12. Gravity Requirements %!JL- 

1. Number of Crew Required --- 

2, Skill Gotegaries , - Pbys Sci e 

3, Total Man-hours -- neg:Lj.gj hle  

4. Chmtialogical Span -- dwai;ion of miss io :~~ 

5. Experiment Cycles: Duration 2iL%CL-%ssio~ ; N ~ z n b e r ~ 3 0 & ~ ~ 3  

8 ,  Potential Hazards 

DISCUPSION: 

The system shou1.d be designed s imilar  t o  the Traasrlt system, ,so that ships 
coulLd use e i the r  Ilfrmsi-l; infom~ai;ion o r  spa,ce s t a t ion  i ~ o r i ~ ~ , l , [ ; i o n ,  a s  a,vaiM~I.e, 
l'his technique recjuixes a cormu-ter on-board the ship t o  in te rpre t  the da,ts. 
lm a.?_ber~ia-be approa,ch would be -Lo have the sh ipss  p s i - t i o n  dcterrmjned by a 
s p a c e c ~ a f t  occupant a;nd t h i s  i doxmatiort. -i;max~sr~ti;ed by voice radio t o  ship, 

403 



Tm IAASh No. 3,3,1,2 

SE&RC;i! G&D PLESCln;: tx3cklzr;ed No. 7'18 
---- --------- 

QBJ EC'PT VE ---- 

Primary: m e  sa,-ris~ O:F h w ~ a l  Life and the nuinjmiza&ion of 
property ckux+ge. 

1 ,  Normal Operating Environment.: Equip. In$ , .% 

.V- 

2, Weight of Equipment and Supplies (Ib.) " 

3. Volume of Equipment and Supplies (cu. f t , ) ;  In'rernal " ...-- 

1 4. Critical Dimensions ( i f . )  -x- 

5. List of l e s t  Apwrcr~us  .x IR receiver,  recorder2 -- 9 x 9" a ~ d  70 ~rw. ags ia l  c&mza2 

6, Average Power Requi rernents (kw) ++ 
7. Special Tl~emal Requirements. ++ 

9. Special tdrrvigat101-1 Accuracy -3hZb~1m obtii&~&b.k -- 

10. Stability and Pointing Accuracy .-% .- 

12, Gravity Rcquirernents ..None -. --i 
I 'I. Number of Crew Reqi~ired 2 - 

1 2. Skill Categories __ Phy. Sci ,  Ex~erime 

3. Total k/ian-hours Undetxermine &:* 

4. Chronological Spun, Mission l i fe t ime 

1 5. Experiment Cycles: Dumtion 1 week 

1 6. Potential Hazards lliT~r7c 

DISCUSS! ON: I 
Principal  reasons f o r  search a d  rescue r;llissions LW aaxiticips+ted t o  be t rans-  
pol-tation (ship and aircra;ft) d i sas te rs ,  Since these missions carmot be 
scheduled, a n  esti l~late of requirect i n a d o u . ~ ~  f o r  %be schedu-1.il;g progrzrn i s  not 
a , t t e n ~ t e d ,  Tile chief advantage of a orbi t sd l  space s t a t ion  is seen t o  be i n  i t s  
a b i l i t y  t o  obtain cartl? coverage i n  reimte areas -irith r~i-rLiual- s ea rc l~  t i u e ,  



NASA iSu. 3,3,1,3 

Primry: Il i tegration 02 synop-tic info~?fi~tPioxl  011 t ~ e ~ L h ? r  t o  ship rolj-%i% 
aad coiltro?! 

1. Normal Opercsfit~g Environment: Equlp. J:n-t;t;?r 

2. Weight of Equipment and SuppIies (lb. )-;720* - 

3. Volume of Equipment  and Supplies ( c u e  RE.,): I n f e m a l d M U 2 -  ; External. 

4. Csiticssl Dimensions (fie) see ~ 2 i r , ~ & . J  

5. List o f  Test hppee~ef us LR ~-ece i~e~x j  rccoix*k;CWmL 
- -say* 

6 ,  Average Power Requirements (I:w) - - ---- 
7, Special Them~esi Requfre 

8. Orientation: hsaborntcsr)~, ; Equipment Je 
9. s p e c i a l  I'\ravigai.ben A ~ c u  

- - 
11. Orbii- Recpirernenfs -1ncliiaai;ion hip& enough t o  co-7e-r ~~1r1 . z  ~ l i i p p i ~ ~ g  :r'ou&es 

12. G r a v i t y  Requiremenis .-@one - 

7 .  Number of Crew Required. I n c ~ ,  i n  1,4.,1,10 

2. Skill Cntegories Phy, Sci ,  Experinenter 

3. Total Man-hours - Zncluiied i n  1,4.1,10 -- 

I 
4. Ghr~nola~icerf  Span -- Mission Lifet iae --- 
5, Experiment Cycles: Dura t ion  coat,  ; Number ... 
6, Potential Hazards Nolie 

D!SCUSSf ON: 

The advantage of man~leil tmzsrxission -to shipping control s ta t ions  over present 
crctliods i s  that of time pr3nar5.3~ since rouJi-,css 01 optirilwa trea,thez cczra be 
~rmaedia,tely given, A t ra ined wea,ther aaalyst; adboard wou-Id gsea,tJ_;I. enhance 

f ulction, 



"r"f 'j-LE --- s i r ~ f  .ABD ~T~~!:AL:~C ~ . Q ~ P I ~ ; G  017 r ~ ~ z ;  1.b F ? ~ ~ ~ I  i :; NASA 140. 30be1-a1 
SW-4GE FOR AGE3 C14L%'UlVi-Tl Tji(J?3JCY2aOII ESTi-1 !i~!iiXS oc!chccb No. 334 

---- -- -- -- . 1 -- --*--- 

O$JrCTl\!E ------- --- 
a Ee3p increase the a ~ 0 ~ 3  ci s food 2x.oc?uci,Lon by obtaining beJc t e r  

land util.iz,n'sj on, 

Secondary: Predict  cvois prodv.ci;iol-i u;oVa11t5 -Gies arid expec bed iapact on 
comiiercia,l ~~.cirkeCs, --------.-- -------- ---- 

I l\'.!STsllLLAT! ON ikFQUI RI-:li/\ErQ"lS --- ---.-- -- - 

I ,  Norroal Operaf'lng Environment:  E ~ u F ~ . - ~ L  ; Crew- ?k& 

2 ,  Weight O F  Equipment  and Supplies (ib.) 540s - ---- 
3, 'dolume of Equipment and Supplies (cu. R.): I n t c m c g I 2 E - . - ,  ; bternal-~o-__ 

4. C r i P i cet I Bi rn e n s i on s (if. . ) ~ ~ - ~ i _ r . ~ ~ r r s ~ ~ ~ d ! 1 k , 1 ~ d - ~ 4 ~ ,  .4 
5 .  List of Test Apparatus L.m4LLdd~~ 

\ --- - _ ~ 4 m l a ; , 2 ~ n L ~ -  - 
6,  Average Power Reqi~irements (kw) ___-- - 

7, Special 'fhermrai Requirements -.ULd&ee_&ma1,ba 
8. O r i e n t a t i n i l :  kbc;mtory &%&&c%t'xed) ; Eqi~ipmen( .  earth ( x ' c ~ ~ i r e d )  

9. Specicrl Novigstlon Accuracy ~ ~ ~ ~ ~ k i i . c ~ ~ _ r n i L ~ L ~ -  

10. Stobiliiy and Painting Accuracy do2 d-e&*/secO; t o  m03 deg. 

12. Gravity Requirements  rJa'e --- -- -- 

I .  t'dumber o f  Crew Required - 
2, Skill  Categories PIE Sc i ,  Experjmn-Ler -- 

- 
3. Total Mnn--hours l n c l ,  i n  3_,4.1,10 

4. Chrunalogicul S p n  Mission Iif e-tine 

5. b p e r i r n e n ~  Cycles: Duration -; Number .___ 
- 

6, Potential Hazards iqone -- 
- 

DESGUSSION: ---." 

%is experiment; i s  c3-osely rela'ted t o  exyerililents 3,k.l. 6, 384,1,8, m d  3-4-,1,9 



ExpERb t".?il&N-P AND APPLICAYi OI2j 5tiMiv;P.W LR 18936 

TITLE -.- NASA Nes, 3,lk03_,2 

I ~ J L ~ ~ -  ~ S U U ~ ~ C J Z S  SUR-WX bcklieed No, 929 

y Mapping of r i ' l u ~ % ~ ~ a ~ i n g  pxt tems ~5 th speciLL eroghasis 011 depth of 
snow j?acks, c tc. Pr~%clictions of r~moff ,  

Secondary: Conservztion plaxlrtill;~ - reservoirs, flood control I 
1. Normal Operating Environment: Equip. &a:~s&xr ; Crew WET or  

2. Weight of Equiprnetst cznd Supplies flb.) 540% 
3, Volurne sf Equipment or~d Supplies (cue ft.): Inten~ai  ; Exfernal 0 

4, Critical Dimensions (fie) ~ A ~ e . a s i o n s  i n  2.4,;1,.10 axd, -,4 
5. List of Test Appmtus  .Xee I,~+&LO and 1&,:~Uphoto~ra+ahic and j.@ra'red 

equip~lent 1 
6. Avemge Power Requirements ( k v ~ )  -- 
7, Special Thelma! Requirements 13 detector cooZ~rg and fiCb.9 processin,q 

8. Orientation: lbora to iy  

3. Special Nasigatlon Accub-acy 

10, Stability and Pointing A 
--- 

11. Orbit Requirements Pref'e:r hipXhe3: i~cJina.-t ions for a a a u  C . B ~  

1 12. Gravity Requirements Jim --- 

1,  Number of  Crew Required - . - Inc l*  i n ~ $ h - ~ l * l .  

2, Skill Categories , Phy, Sci,  Experimenter - 

3, Total Man-hours Incl, in 1,4,1,1 

4, Chr.anologicol Span --- Mission l i fe- t ine ----- 

5, Experiment Cycles: Duration continu-0% ; Nurnbar 

1 6. Potential Hazards Hone - 



- ___-"---.__1_--- 

- -----em-e- 

NP,SIi No. 3e"*l*3 

GKODqi=[: WJD il.'C)?OCSI&YB.C i.Q;P1.'D$G I~ckfsoed No. 933 
- pv --- ---- 

1 I .  Normal O p e r a t i n g  Enviiunrnent: Equip. ; Crew 

1 2. Weight of Equipm'cni and Supplier ( lb , )  

/ 3. Volume of Equipment and Supplier (cu. ft.); Iniemol 

4 ,  Crifical Dimensions (ft.) .- 
5, kist of  lest  Apparatus 

7. Special Themla\ Requlrcments . --- 

8. Orientation: tarborcatory,-- ; Equipment 

Y. Special t*iaviga"rlon Accuracy --I---sl- 

/ 10. Stability and P o i n t i n g  Accuracy _ 1__1 - -- 

I I . Orbit Requi rernents - 

MNPOVtER -- R EQt l lREIV\%NV?  ------- 

1. Number of CI-ew Required 

/ 2. Skill Categories --- -- 
/ 3. Total Man-houn 

/ 4. Chmnologicai Span 

j 5. Experiment Cycler: Duration 

/ 6. Potential Clozards 

Dl SCUSSl ON: 

I?, i s  r e c o m ~ n d e d  tha t  t h i s  e q e r i m n t  be included i n  2,h.,b,12 'Ca%t,ography' 
r&.l:l 1,4,1,13 'Geode-bic Surveyt, 



PriEi,rY-: To L ~ J ?  the dri.ffercnt f o ~ . u ~ ; t s  by type a,nd d is l r j  bui,ion, 
especiallly i n  relat2.on t o  ~~ra,tesslted, 

1nterj.or ; C r e w  1 ,  Normal Opemi ing Envi i-onment: Equip, 
34m 2. Weight of Equipment and Supplies ( lbc} 

3. Volume of Equipment and Supplies (cu, ii. .): Internal 2 ; Exfernal 

4. Critical Dimensions (fi=*:-.) S e ~ 3 a e 2 & ~ 7 , 1 ~ 2 . 0  a.&3,4 
5. Lisf of Pest Appa 

6 ,  Avcmge Power R 
7 ,  Special Theimal Recjuircrnenfs 13 de%ec;tor cool-frin 
8. Orientafion: hbalwtory- 

9. Special Navigatfsn Accuracy 

1 1 . 0 hi l. Ij;e q u i re rn e n ts & ~ P J ~ ~ ~ C ~ U ~ C I I ~ ~ X ~ ~ ~ ~ ~ A  ~&Ils:m=f;e 

12. Gravity Requirements ]Tone - 

9, Nurr~ber of Crew Required - J G L L  -L 
2, Skill Categories Phy ----- , Sci. Exyerirnellter 

3. Total Man--hours ZncL, i n  l,h.,1,10 
-- -- 

4. Chronological Span , Mission 1ifeti.nie - 
5.  &perinlent Cycles: Dumtion c o n t i n u o ~ ' 3 ~  ; Number - 

1 6. Potential Hazards Ru33- 

I DISCUSSION: I 
lierial- photography and XR scamZng c&n be u t i l i zed  to dis'cingcci.sh the different  
t,ypes of vegetative pat.berns, The trorldf s r a i n  fo res t s  md o.ther Inaccessible 
awns could be mapped, ReLation Lo 3.4,1,7 i11p1ortan-k 



Psirn3)ry:: To d.e.lemnine t h e  e-d~ent of "ie r.mrCldps iiIaea ~ ~ ! d i e ~  caltivati-on and- 
extent of %he area poten-ti.rill,y sv-i-l;al~le fo r  agriculi;ua.c?l purgoses, 

1 1 .  Normal Operatirig Environment: Equip. mii ; C r e ~  

2,  Weigflt of Ecguiprnenf- and Supplies (Ib.) 5 4 ~  - 

3. Volume o f  Equipment and Supplies (cu. f+,)s  Internal- 

4. @rlticaf Dimensions (ft.) 2~ di~le11sions i n  1 . 4 c ~ , 1 0  andd __,& 

5 .  !,;st of Test Apparafus ~ e e ~ u a a d i l d d t &  Cphoborra~hi c and infrared- 
- L ? & _ _ -  

6, hvemge Power Requiremer-its (icw) ---__ 
7. Special % h e m ~ ~ /  Requlrerients LR de%c-:ctor c o o l i x  8*1d f i & ~ o . ~ &  

8. Orientation: L o b o r a t ~ ~ - e t t Y - t ; ~ ~ d - e s . i ~ $ ~ j  ;Equipment 

&o.i~1tir1 aaccuTacy of .02 t o  _.03 (legr ---- 
11. Orbif Requirc?njr-;?nts .Pref'era,b$y lkp& i11131inatian for miri-am~ e~,&,h cove 

'12. Gravity Kequireme;i~s None 

1 .  Number OF Crew Required .- Jncl., -- i n  3.,4-. 3., 10 

2, Ski!! Cclfegsries Phy . Sci  , Experinie~lter 

3, Total Ntc~n=-hours ------ Iuc l ,  i n  1 , 4 - , 1 , % 0  

4. Chronolagicerl Span Mission - l i fe t ime -- 

5, Experiment Cyclest Duration ,. continuous ; Number-  

6. Poi-e~?tia/ Hazards Nonc 
- -.- 

DiSGUSSI ON: 

1 This a p p l i ~ a ~ i o n  i s  extended by 3,4,2,8 

* Xncl, i n  1,4,1,10 and 1,4-,1,4- 



NASA I*.!cs, 3eL~.e-je7 
IBC tcnacc E-J 

.------------- I ---- 

Prj-y: licduce the bwlmn mid uaii;erial r e s o ~ z ~ c e  Losses d.v.e to inefficieilcy 
i n  early fire deJ~c?c.tion 

Secondary: Reduce the present cost of f i r e  conCro3. 
-------- 

REQUIREMENTS ------- --- 
11lt;ec.i.o~ . 1 .  Normal Operating Enviranrnent: %quip.___--- , 

2 ,  Weight o f  Equip~lel-rt and  Suppfies (tb.)-_ 22VX- 
3.  Volume o f  Equipment a d  Supplies  (cu.  ft .):  Internal  10. 

4. Criticni Dimensions (fi..) -bee  1,4,1-,4) - 
5. List of  Sesf A p p r ~ t u s  133 receiver9 recorder, Sib ~nagazj-ne~ powe 

CRY d5spAjfi- - 

6 ,  Average Power Requirements ( k ~ )  ------- 

8. QrientatFon: Icbor.n~-ory.-~~1&_1.1 (li-esired 1 ; Equipii?enf.- 

10. Sfabi l i fy and Poi nfi ng Accu incy  I?lsstfomn s.l;abilii;?i cot  ez-i ticail+ 
- 1 degree-poinJcint accurac 

12. Gravity Requirements No= -. 

I .  Nuriiber o f  Crew Required - Inc l ,  i n  2,4,1,10 -- 
2, Skill Categor ies  - Phy, Sci Eqerimllt ;er ---- 

3, Total Man-hours Incl., i n  x~~.J-.,%-o 

4. Chr.onologicul Span Mission L i f e - i ; he  - up- 

5, Experiment Cycles: Duration c~nk in~-o -  ____; Murnber 

6. Potent ial  t-tazards 

See attached sheet. Present m-ethods rely on the visua,3. observation of sraoke, 
Tbese metlzods are ineffec-kive at night o r  .:hen v7isibj.l-ity i s  othenrise obscuxed, 

-* Included i n  1,4,1,4 
9, Pn s o w  instances precise location. 1~5-ll  be req~zrired md can be sccoqlisheci. 

by cor~l-aJcion tritk conventiorial. pboJcographs, 



"Existing i l ~ f r a r e d  uzippers are  sui.ta,ble f o r  Sire  c o n b o l  applications both 

i n  mapping the perineter  of large f i r e s  mi i n  de-temining location of spot 

f i r e s  outside the mirl perinletex', Existing systens are  not, a-t presen-t, 

suitable f o r  f i r e  detection applications,  I n  order t o  provide a f i r e  de- 

t ec t ion  capabili-ty, scanning techniq?les development for tmge"icc~uisit ion 

. and tracking systems w i l l  have t o  be incorgorated in to  infrared mappers t o  

provide the "nul t iple  look" needed t o  assum re l iab le  detection of f i r e s  

obscured by -trees, With t h i s  cha,nge, iixfrared mn.appel:s may well. provide 

the answer t o  ear ly f i r e  detection", "Proceedings of -the Second Sy~rposj.um 

on Remote Sensing of Ehvironment.", I n s t i t u t e  of Science and Technol.ogy, 

University of Michigan, February 1963, Page 302, 

t i .  

i 
i; 



CROP PRJZDI C!LYOIS 
NASA 1-40. 3,?-rB1,8 

f_oslchtsed No. 937 

P ri~mx-y : To detendne on world basis tb.e a.~o~_rz.i; of a ~ : ~ e a g c  tmd-er 
qricul-i;ura2. u rod .~ tc t io l~  a1d. "chc .type of crop , 

Xn-be y-i- 0.r , '1. Nonnal Operating Ei1virann7ent: Equip. - , Crew --- 1ni.erior 1 
54 ox- 2. Weight of Eqvipr~~er~t and Supplies (lb.) 

3. VolvmeofEquiprnentccii~dSupplies(cu.  Ft.): lnt-emal ;Exfernal 

4, Critical Dirnensiorls (fi.. ) see dB-nensj-ons in llCIli-*le 10 asd  1,4,1,11- 
See l e i & ,  1.,10 a d  1 ,lr. 1 , b .  (pho tog~:aphic and infrared 5. List ~f Test Appnrahus . ---- 
eauim~en-t 1 

6, Average Power Reyr~irsmen~s (kw) - - a -  

8. Orientalion: Laboratory - eaAh ( d e ~ i ~ ~ d - 1  -, ; Equipment-- 

9. Special ldavi yotlon Accuracy ~xi.1;ri-er21~ (:& 1 r x i .  

10. Stability and Pointing Accuracy fi deg~/sec*;  --- 001- to 603 dege -. 

1 1 . Orbi t Re cju i remsnts .*fir h3&her 5-~zclinations for UBX~-U.~JII  earth- cxocxgLse__~ 
12, Gravity Requirements - 

-*.--- - 
MkMPONiER -- REQUIREMENTS -- I 

1. Number eF Crew Required __. Inc l ,  i n  1,4.1,10 

2. Ski l l  Categories Phy, Sci., Experimenter - 
I n c l ,  i n  1,h-,1,1-0 3. Total W\a~~--hovss - --- 

4. Chronological S p a n  - Mission lifetilne -- 
5, kperirnenf cycles: Duration ~ ~ n t i n u o %  ; Number - 
6 ,  Potential ~azasds  Bone 

DISCUSS! ON: 



Prinaapy: To estzbl ish p~csen-l; 1:i:r;cii.t~ of ~re[;ei;at;ion i n  rela-[;ion %o 
e l j . n ~ t e  and. -to monitor f:Lu.ctuA~tions 

I 1. Normal Operating Environment :  Equip. I n t e r i o r  .; Crcw Xxl-kd 

3. Volume of Equipment and  Supplies  (cu. fi.); internal 

4, Critical Dirnonsions (Ft.) See di?;c:~sions i n  le$&.10 cnc?. l.$tel& 

5. ~ i s ~ o f ' ~ e s f A p p O r a t u s  See 1.4.1,20 emti 1,1!.1-~4 ( p h ~ o b ~ G j : ~ B 3 ~ h i ~  ii,~lcI inTrared. 
e q - ~ ~ t p ~ e ~ t ,  ) 

6, Avelnae Power Rcqui rejnents (kw) - - 

8, Qrienfafiion: Laboratory - ea,ri.h (_ired) -- ; Equipment-- ear th  ( -- rmiLe&}- 
Not cr i t ical .  (.i. 1 ~ f i l e )  3, Special Ncrvigotloi? Accurctcy ----____-_____---- 

10, SiobiIity and Painting Accuracy , ~ _ I ! - L I & ~ ~ ~ c ~ ;  r 0 3 - A ~ ~ ~ ~  - 
--- -- 

I 1 Orbif. Ae.qo;Peme-,fs g e f e r  higher j nclln3;tions Tor ~ra~J.uua -- earth coverage .--- 

92, Gravity Requiremenis T h e  -------- -1 
1. Number of Crew Required I n c l ,  i n  1,4,1,10 

2, Skill Categories -- Phxe L-L--~.-.-- Sci E m e r b e n t e r  

3, Total Marr--hours Jnc l ,  i n  L , ~ , L , ~ o  

4. Chronological Span Mission life-Lime -- 
I 

* 5. hperirnentCycle~: Dvrclt-ion CO$&UOUS ; Number-______--p- 

6. Potential liazards ---__ -- ]'Tone - 
- 

DISCUSSFON: ..- 

Ws e f f o r t  i s  ca,rried out i n  conjunction >rith 364 ,1,5 and 3.4 *1,6, Efficacy 
of such program as  the i4edit;ema~;ean rec lmzt ion  program c m  be e~zmined, 
Desert creep, s.crasnp encroaclunent and Limber l i l x  fluc.tuatior~s can he followed, 

1 Position correlation vil-:L not be d i f f i cu l t  becaduse of pas-t M a  rccoril, I 



TITLE .-- IdASA f-=Jo, 3,4,1,10 
oP?'3ac";cnii ZiSE o F: liA13:~TYi131JE I A I ~ D  asocich@cd No. 931 

---- ---+--"- --- 
OLJ ECTI VE .-..---- 

1, Normal Opemt-ing Environment: Equip.___ In%.  ; Crew JnL , 

2 ,  Weight of Equipment. cind Supplies (Ik .) 540~- - ---- 

3, Volume of  Equipnsent and Supplies ( C U .  fi-.): ; Exteinal_ 0 I 
4 ,  Critical Dimensisrgs (k,) See dimensiolis i n  . 7 . B 1 ~ e  ~ ~ - 2 0  ~ n d  :111kU~e4 
5. List. of "lest / s t p ~ m ~ l ~ s  --- See 1,4,l,50 and lob-, l ,I& (pho~t;ographi.c tmd -- 

e q.u-iar-& 
6. Average Power Requirements (kw) ___- - 

7, Special Thermal Requirements --B-ietector c o o ~ i ~ v ~  md filr~rl ~_rocessring 1 
8 .  Orientofion : Lobol-atoly ear th [desired) ; Equipn~ent  ear th (requ-i.Rd- 

9 ,  Special Navigation Accuracy & t ~ t & a ; l * ~ - ~ ~ - d - -  ---, I 
10. Stabiiity and PsinFina Accuracy, .OX deg,&. 1 $01 Lo -03 deg, -4 
11 * o & i t  Pr?:f+er hi&ei.- j.nclinzttions f o r  maximu_.i? eaz-t'n --- cover 

12. Gravity Requirements &me 

I .  Number of Crew Required 1ncle  i n  leJtOle-20 

2, Skill Categories Phy, Sci , Eqer i~uenter  

3, Total Mian-hours I n c l e  in le4*I.e10 - 

4. Chronological Span. Mission l i f e t h e  
p-- 

Experiment Cycles: Duration . ~*n*inuous ; Number - 
6 ,  Potential Hazards Bone 

P 

DISCUS51 ON: 
Tbe value 02 t h i s  experjxent i s  d i r ec t ly  r e h t e d  to the a b i l i t y  to acquire 
the inf'onna,,i;j_on readily vith the acqu-isition of other usefud. h t a ,  



ne po ten t i a l  areas of mineral d-cj?osi.-ts from gross suz'zreys 
of eartbi s geological s t i ruc t~ re  - - I 

I n t  , 1. Normal Opercrfing Environment: Equip..___----; Crew 

2. Weight of Equipment and Supplies (lb.) 540" -- - 
')I%* 3. Volume of Equipmelif. and Supplies (cir . fi..); Internal-L- ; External____ 

4,  Critical Dimensions (ft.) See ccimensions i n  1.4.1.4 --- and 1.4.1, 
5 .  Lirf of Test Apparatus See 1 6 4  Q 1 . 4  - 164.1. 

-- eaujumeDd 
6 ,  Average Power Requirernsnfs (icv.1) --- 

8. Orianlation : Loboratory ear th  (dmirerl) - ; Equiptilerif ee.rth (reaui 

10. Siability and Poiiiting A c c u m c y  . 601 ~ d _ c O / s e c e ~ 0 ~  - F O 3  ~ 3 - 5 ~ e  

I 1 1 o r b i f  ~~~~i~~~~~~~ 
Prefer  higher incl inat ions f o r  m?xi-mm~ earth cover -- 

12. Gi-avify Requirements x n e  

E 
e ;  P- * 
k J  

1 

r3 a 
I""; 
W 

I .  Number of Crew Required 

2, Skill Categories . -- Rhy , Sci, Excerimcnter 

3. Total Man-lscrvn - bncl, i n  1,4,1,10 

4. Chronological Span Mission lirctisne 

5. Experiment- Cycles: Duration coxltinu-ous ; ~~~b~~ 

6, Potential Hazards --- none 



----- 
air~?ajrT uo-ps-c~ UKXI~ 1a3!6slouay--~ *p 

-- 
OTaTe$"-C LIT "TWI sdnoy-uol/y 1~401 a~ 





- - ------ 

UJZmCiUiO(h% OBS EIiVA TXO3iS 
----a- ---- 

P r i ~ a ~ y :  Observe and. record i n  s i t ~  pbcnom.na 

Secondary: Fo1lo1.r ancl pro-eG..de t sunani warnings 

P 

-------- 

'I, Nomral Operating Environment: Equip. I n - b  @ ___; Crew 

2. Weight of Equipment and Supplies (Ib,) 295 PILE O:C 1 , 1 t . , l ,  - 1.0 8: 1,4,1,4++ 
(p1115 v d l  

3. Volurne of Equipment and Supplier (cu. ft.): I n t e r n a i h L ;  ; L<r'ernnl_ 

4. Critical Binlensions (ft ,) -i?.~L3&~:1,3.2 

b 1 5. List of Test Apparatus See 3.4-.1.12 -- ---I 
6. Avemvlge Power RequirerncnS-s (kw) 

7. Special Thermal Requlr 

8 ,  Orientation: hhoratory e a r  

9, Special Navigation 

10. Sfability and Pointing 
pointing ~ C C L Z T ~ C N  

1 1 .  Orbit Requirements 

12. Gravity Requirements None 

1. Iqatmber of Crew Required 

2, Skill Categories Phy, Sci,  

3. Total Man-hours . Inc l ,  i n  1,4,1.10 - 

4. C h r ~ n o l o ~ i c a l  Span Mission l i f e t i r e  --- 
as required ; ~~~b~~ 5 ,  Experiment Cycles: Duration -- 

6, Potential t-iazards None 
- 

DISCUSS1 ON: ---- 
Between sevcn and t en  major esrthc~wkes (8.+ on the Richter scale)  occur annual 
ldariy l e s s  severe but Laportm1t ones occu-c, especiaUy i n  the c i rcm-Paci f ic  be 
'Jke irqortamce of t i d a l  va7,re pred3ction a,rld. accurate irxforaation of diastrophis 
i n  the mli&abited or  spars el^ set,tled axeas a re  c r i t i c a l  -Lo e&hquake s%u&_i.es 
and the development of preclriction Geehiques, 
!Lki s calulot be consLdered as aul e:q~er.hent btxt rather a s  an observational pro- 
g r m  on a continuj-rig basis  mid as a adjus-i; t o  rrolcauic e r q t i o n s ,  oeeanographj 
sludies,  e tc ,  



E,*t,i"FI/$,[:NT A N D  A.i2$glCP~'alBN SU~~~\'LLI,R"Y' & ; ~ i  18305 
-----a 

AS'$% fdo. 3*4JJl4 DETCT;Z.III<E: c01fPOS.i15 031 OF SOIIsS FI313FI 
SPE G l l l J L  3i@RI'aiD LI*D:SSION -- 

Detemirre the 17si-i of s o i l s  f o r  aguical tura2.  and fores t ry  by 
id le~~t i fy ing  the i r  phy:;f c a l  rvnd chemical. conrr,osi t ion 

--- "- 

I 1. Normal Operating Environment: Equip.___~~n~--i Crew r_3.1$, 

2. Weight of Equipment and Supplies (iL.) 5oE 
3. Volume of Equipment and Supplies (cu. it.): Infernal b::: _ , Extetmal-___ 

4. Crificcli Dimensions (ft .) - 
5, List of Test Apparatus ~Icx~m~&c?*;i-  

- - 

6. Average Power Requircmenfs (ic1.v) -.____-___--- 

7 ,  Special Thermal Kaquiremeilfs I R  detector =cldj .&J 

ea r th  (desired) . Equipmcn+- 8. Orient~f ion t 'hbnraiory----.- -- t 

1000 - 2000' sho~ild be adleamte 9, SpeciaE Navigation Accuracy -_- ---- 
10. $fob! lity and Pointing Accuracy ?12tf0~%1. s t 8 , h i B  310% critica:L -2 . I degree - 

pointing accu~.acy desired - 
19, a b i f  Requiremenis Pr~-f~~%b. ' l . ? /  high inc1inatio11 P o r j  

12. Gravi ty  Requi rerncnl-s LEL 
c: 

----- i j 
REauinErnEfdrs ----- 

1. Number of  Crew Required 1 f Y c  

2, Skill Categories Phy , ScA-E-:merimen_te r 
~_80;%%7 

3. Total Marl-hours -- 
6 months 4. Chronological Span - 

5 .  Experiment Cycles: Duration -- 1 hr ; Nutnbor I -8M-  

1 6. Potentin! Hazards None I 
1 DISCUSSIOI4: 
v 

Since nost of the e a r t h t s  s o i l s  a re  vegetatively covered the deteJrmrinations 
f l-al_a t h i s  exyeriraent uiw t be m,Ge throu& c o ~ p s ~ a t i v e  aila,ll.ysis and tb6 t i m z  
span of 30 days i s  unreal is t ic .  

I 
= p1.m eqyiprc~ent speci l ied for ex~ljcri~ient 3. , k ,  1,lt 
+W ineluilect i n  experjsne~lt l.,h., 1,10 



PrqUryr  Tden-bify %he sp.7 Lid! di s"zi b\-"Lon of pa&ici~Lar so5 $ .sW~Face species 
and indi~cc;.,ie thc.ir mei'u.Lness Sor agrieu2.t~-re a~ad f'orcstqrPy, 

Tnt, 1. Nomcil Operating Envim-onrnerst: Equip.  ; Crew Xnt e 

2. Weight of Equipmeni- and Supplies ( /be) -  ZO' 

4. Critical Dimensions (fi.) S ~ e & k & * 4  --- 

3. \/olurne of  Equip~nertt and Supplies (eu, Pt.): Infernal   LOOT'^^- ; Externcrl 

- 
5, l i s t  of =jest Apparatus XE receiver, - recorder, - film --- mgazine, po-trer ..-A- s lmpl s  __ 

CKT display -.- 

6. Average Power Requi~.erncnts (lo,~) ---.-- 

7 ' special ~ h ~ ~ ~ l  Raqu~rs.me&s Q " i S 1  coolillg of ---- detectox++ --- 

8. Orieniation: Loborntoiy ear th (desired) ; Equipment earth (rew-i2*ed) - 

9. S p e c i a l  Navigation Ac;cvracy .-,-%000 - 2000' s~o=bg-aAe_g~~te -- 

porinting -. a,cc132'acy d - @ s i r ~ ~  

3 1. Orbit Requirements ?referably h i i h  -- incl inat ion f o r  rn-7_~d.m_~n_ e a 8 r ~ ~ - ~ ~ - 3 ~ -  

12. Gravity Requirernenf s >in -- 

1. Number of Crew Required -x-x- --- 

2, Skill Categories Pby, Sci, B ~ J ? .  

3. Total Man-hours a80;i->: 

4. 6hmno1ogicaI Span 6 months 

5 ,  Experiment Cycles: Dumfion I_ hr . . ;  Number- 

6. Fotentiai Hazards None 

It must be kept 5.n mind t h a t  vegetative pat terns  w i l l  obscure the inrEomtion 
and. t h a t  surface indications of s o i l s  are i1lusory since su.ch things  as 
porosity mad t race  element conposition a;t; root level. can be extremely i ~ o r T t a n t  
i n  assessing usefulness f o r  agzvicultur.e, This mtbod i s  reco~mnded f o r  
mamapping as  a prelude t o  further  suxrface Invesf;lgal;i.ons 

*- included i u  1,4,1,1i- 
3-* incl-uded i n  1,li-, l, 10 



TITLE --- hri\40SPiilTRi C wonrrrc~?~rc?xl o!i TEE li!ri.AWD I 1qjlt3bt I , $ ~ .  
SPECr~fiS:~~ TiZJT ~ , ~ C r f ~ ~ ~  CIC !\Tb 1) j2>u- 2T i yilv!:jj FRO$$ 

3.4,1,16 

LT C4 ETAIE O Thr 350 -- el;,! ~ c - j j  VT; 
-------* 

I ' ~ j . ~ . x y  : Ass is t  i n  the cor:cect%on o f  n-tniospherc di-stor-Lion of in f ra red  
imagery by deteri:iini.ug aicrnosphere attent?_rcition e f f e c t s  of' plan t  
iilf rareci ei;qj.ssion and ref lec-Lance , 

1 ,  Normal Operating Er~vironrnent: Equfp.- 16~L ; Crdiv\r- 1n-t . 
2 2 9 .  2,  Weight of Equipment and Supplies [ i b - )  ,--- 

3. ~ol~~insofE~uipmentandSup~~ies(cu. ft.): Ir~ternczI 1O,%;&ufernal 0 ___y 

4. Critical Dirr~ensions (fi-,) see ~-~li.~lL!k--.. --- -- 
5. List of  Test Apparatus %I3 receiveri  recorder, 2 i . h  nlagazi 

CRT clisplax 

6 ,  Average Power Requirements (Icw) ---- 
7, Special Ther~tlaI Requirements S P ~ C ~ ~ J -  ~0o1j-%-0f IR d e t e ~ t k r ~ "  

8. Qrientdiot>: krbamtoly ea r th  (clesirec1) ; Equipment ea r th  ( required)  

8. Special Novige;rfion Accuracy ^_3000--2000 'sho~L~P&-o-?  

90. Strebi I if aild Pointing Accuracy * 21-at,form sta,bil.-i.t~ not c r i  tical - 
- ---- L deg rcepo in t  - -A- i n ~ a c c w - a c y  desired 

11, o r b i t  Eequirenlenf.s E e f e r a b l y  high - inclina-l,i ---- on f o r  m x i n ~ u i a  ea r th  -- coverage -- 
12. Gravity Requirements ~ J / R  . 

1. Number of Crew Required M. 

2, Skili Categories, Phy, Sci ,  Ex?. -- 

3. Total Man-hours 1 8 ~  

4. C&hronologicaf Span --- 6 months -- -Wpm 

5. Experiment Cycles: Duratior~ 1 hr* ; i\.li~mber ---- 1 8 ~ ~  

6 ,  Potential Hazards - None ------ 

Df SCIJSSI ON: -- 

* Included i n  experiment 3,4,1.3_)4 
Included. i n  experimentl1,4.,  1 , l O  

----- --- 
42% 



TITLE 
u-e 

!q/jSA 3,1~,2,3. 
O C ~ V O G ~ R Y  STUD1 ES faet:hoed No. 938 

Primary : Obsezve, monj t o r  mci irreasure ocean currents ,  and 
surface  pl?ei~ornsna,. 

1. Nonnal Operating Environment: Equip. ILL-t , .  . ; Crew 1 u t e  I; , 

2. Weight of  Equipment and  Supplies (Ib. )-- 511.@+ - - 
3. Volume of Equipment and Supplies (cu. ff..): Internal 2 .- ; hi-erncrl-L 

4. Critical Dimensions (ft.) 3% dimensLons i n  L,~I,J.. 10 and l C 4 -  - 
5. List of Test kppra tus  S g e  1 b g L 1 O  and 1- ,&1~~h-  ~phoi;o~t~izpktic and inprareci 

equipment 

6, Average Power Requirements (kv~) 
7. Special Tlsemal Requtrements J I d e t e c t o r  cooling and fih process- 

8. Orientation: labor at or,^ e a r t h  _(_desi.r 

9 ,  Special Navigcatior~ Accuracy 

10. Stability a!-~d Pointing Accuracy 

12, Gravity Requirements -2kne 

Nd4Nt)WER REQUIREMEN'E"5 -- -9 

I .  Number O F  Crew Required ----- I n c l ,  in 1,4,1.10 

2. Skill  Categories ----- Phy, Sci. Erperirnenter 

3, Total Man-hours Zncl. in L , ~ I - . L . ~ o  

4. ChronoIoyict-dl Span Mission l i f e t ime  - 
collt . 5. Experiment Cycles: Dumtion --____.-; Number 

F 6, Poi-entiai Hazards 

Ceeanography s tud ies  frorn 100-300 mile o r b i t s  w i l l  probably be l imi ted  t o  the  
svxi'ace, Surface resoltr t ioas of 10 n~etercs o r  b e t t e r  a r e  desired, 



k.Eli:/',, No, 3*l1+Ze** 

GI C PIIEN05r1E,Y A bc;;Wsoed No. -- - - 

I .  Nomcal Operating Environmenf: Ecluip. 

2, Weight of Equipment and Supplies ( /b * )  
3. Volume of Equipnient and Supplies (cu. f )  Irlfcrnal ; &tornal-- 

4,  Cr'itical Dirnc-,i:sio:-,s (ft ,) - 
5. List of Test Apparatus , 

6, Average Power Requirements (kw) 

7, Special Thermal Requlrcrnents -- 

8. Qrientaiien: hboiator)/ 

9 ,  Special NuvigafEcn Accuracy -- -- 
10, Stabi l i ty cnnd Pointing kccurucy . 

--- 

'L I . Orbit. Requi remsnts 

12. Gravity kequiren~ents - - 

1 2. Skill Categories -I 

t i s  secolmellded t h a t  t h i s  experiment be conducted a s  a part of experiment 
.&,2,1 10ceanography Studies1, 

42 11 

I 

i 
L 
i 
J" 
4 

E 

3, Total Man-hours 

4, Chror~olo~ical Span - 

5. Experiment Cycles: Durai-ion - 1  Nur~~ber 

6 ,  Potential Hazards 



N/% S.4 1-40 , 3 ,11 a 2,3 
SEA T3aF,EE&?"J fa Gllii l)I~J'J'S 

Loc!<Eacc.ef No. 928 
---------- ----- - ---- 

DeterdLne su_rfs,ce currents  and t h e i r  :;t.asonaS var i i i t ioas ,  

Secondmy: Inves t iga te  surface ptienoj-iel~a of : ~ n t e ~ n a l  -craves ug-rrelling 
and submasj.ne canyons 

- point ing nccuya,cy desi red --- 

11. a r b i  t RpoLtiremsnts *-- Frefer higher ---- o r b i t  - --- i n c l i n a t i o ~ i s  ------ f o r  

12. Gravity Requirements --- 

1, Nonnal Qperatirng Envil-unrt:ent: Equip.- I n  t e&~xi.____ ; C r e v ~  interior A 
2203- 2. Weiglit of Equipment  crnd Supplies  ( / be )  

3. Volume af Eqi~iprnent and Supp\ier; (cu. R.):  Intemcri 10.7' ; External 

4. Crlticnl Dimensions (Ti-.) &se 1,4ej-O'1.L --- 
5. kist Of Yesf Apparatus 1R receiver,  recorder, -- f L h  mga,zine, 2 

CRY - disgk~,y-x -- 

6. Average Power Reyuii~ernetif-s ( 
7, Special Thermal Requfren~enf-s 

8, Orientation: Laborafory-., 

9. Special IVavigaPlon A c c u r a c y  

I n c l ,  i n  1,4, l  ,1.0 Number o f  Crew Required ---- 
Skill Categories , Phy , S c i  Expesi.menter -- 

Total Man-hours I n c l ,  - i n  1,4.1,10 - 

c},,,,I,,:,,I em,,, Mission Lifetime 

Ezperiment Cycles: Dumfisn cont , ; Number  - 
Potential Hazards None 

Infra-red scanning of sea suxface w i l l  give desi red information which nust be 
compared trith h i o m  data and. in%eqreted.  by a ti-airied physical  oceano~rapher ,  
Major convergences and dj.vergences c'ul be ciisting~cished i n  t h i s  mer and 
t h e i r  permanence o r  i q e r m e n c e  del;emdned, 

9 ,  Posi t ion determinaiion mu-st be aceofip%ished t r i  ih reasonable a,ccuacy 
without the a i d  of photographic correl.a%ion, 



1. Normal Operating Envirunr.r?ent: Equip._____ 1 ; CI-~W______- 

2.  Weight  of Equipment c r t d  Supplies (Ib. 

3. Volume of Equipment and  Supplies ( cu ,  f t , ) :  Intelilrctl- ; External - 3  , 

4. CrItical Dir-ilensions ( A , )  , --- --- --- I 
5 .  List o f  Test Apparatus - -- - 

-- -- 
6. Average  Power Requirernenfs (1:~) -- -------- 

7 .  Special Thermea l Requirements -- -- d 
9. Speciol Navigation Accurcrcy ___.____-__ -- 

18. Stobi iity and  Point ing Accuracy i 
12. Grav i ty  Requirements 

MA WPOkdER REQUIREMENTS -------- 

I ,  Number  of Crew Required -- -4 
2, %k!ll Categor ies  

3. Total Ahan-hours . - 

5, Experiment Cycles: Duration ; Nurnber - I 
6, Potent ial  Hazards -- 

It i s  recomaended t h a t  th is  exyerimefit be conducted as  a pa r t  of exyerinent 
3,4.2,1, 'Oceanograpl~y Stuciies ' , 



Prim?iiiy : Provide evec1ual;ion ~ ~ c ~ n i r i g s  for coasC01. persoimel and decrease 
property dr~mge, 

INSTALMTION REQUIREMENTS - 

'I, Normal Operaflny Envimnrner;~: Equip. 11&~ 

2 ,  Weight of Equipment and Supplies (Ih,) 3 2W- 

3. Volume of Ecluipmcnf. and Supplies (cu. ft.); Intei-i?al- 5*5*. ; External 0 

4. Critical Dimensions (ft..) 2"" 1e4-.1*1-0 

5. List of lest kpprrraf U P  see le l l . a le10  

6. Avernge Power Requirements (Icw) d ' d _ o o Y . _ _ _ _  

7, Special Thermal Reyulr-etnents N/R 
earth (d-esirea) + Equipment ee-rth (reauired) 8. Orientation: L~t?r~lafory---- - - I  

9. special ~ ~ ~ 1 ~ ~ i . i ~ ~  , A , ~ ~ ~ ~ ~ ~ ~  >9ximum obtainable - (see 1.4..1.1.0) 

1 '1 . Orbit Recfu i remenfr; i3ref exlaabI;y high inc:Lj-nat,ion -- - f o r ~ ? L ~ m > ~ ~ @ _ c ~ a a ~ ~ -  

12, Gravity Reqwirer~~erlts 110ne -- 

1. Idumber of Crew Required Ins]-, i n  1,4,1,10 

2. Skill  Categories Phy, Sci ,  E q ,  

3. Total 1v"ian-haun ZncL, i n  1 '4 - ,1 ,10  

4. Chmnologisal Span ~ i s s i o r u  Lifet ine ---- 

5, kperirnent Cycles: Duration cont , -; tdi~rnber .-____ 

6, Potentia! Hazards - None -- 

Dl SCIJSSl ON: 

* Included i n  1,4,1,10 
- 

7 .  bhy require spec ia l  l i q u i d  bath teru~erature con-Lrol f o r  phoLographie 
chemricabs, 



.Ash t4o. 3,11.,2 - C r/ 
JCERERG POSITION STiiTJS 

.;,.~c:~da,ry: To determine tlie re la t ionsh ip  of' icebergs and ice - i s l ands  
t o  continenCa.1 glaciai j .on ------ --. -- .-- 

i ] . I . s ' ~ ~ L ~ T /  ON FlEQU"nREP\h.ENTS -.--- .--"...-.-.-.--A 

hi;, 1, I\isrmrsl Operating Erwir.oi?ment: Ecji~ii?. ___________ ; crewW 
220% 2, Woigi , t  o f  Equipment crrd Supplies (ib.) 

3-0 * y* 3. Volunie of Equipment  and Supplies (cu. ) internal --- ; Extermcil 

I R  receiver ,  recorc?er, f i ?m  rmgazine, 5 .  List of Test Apporcxtus - - - _ _ _  
and CRT displac2j+ -- 

6 ,  Average Power Rizqrtirenients (KW) ___--__.-- 

Specia l  cooling of I R  de tec to r% 7, Special Thermal Requiremetits --a -- ----- 

8. Orienf ui ion; hbsrafory -- -..-------..-. 
earth ( re@ earth (des j  r a d )  ; ~ c l u j p i r l e n ~  

9. Special Navigation Accuracy -.-&.'.mi-e desired -- 

Pl.atfom st,a,brility not c r i t i c a l ,  1 deg, 10, Stcrhi lity and Pointiiy9 Accuracy ,---_____-- ------ 
point ing accuracy desired. 

I 1 12. Gravity Requirements PT/R - 

I ' i I .  tdun~berofCrew Required - ..-I I I n c l ,  i n  1,4..1.10 - 

/ 2 ,  Skill Categories Phy, Sc i ,  E q ,  

3,  Torill Iv{,an-hours Zncl, i n  1,4,1,10 1 
V. Cf~mrioloyicul Span , i 

Mission Lifetime 

.-a i 5.  Experiment Cycles: Duration c ~ ~ ~ ~ " ~ ~ ~ . ~  -; tdumbcr-- 
None 1 6. Potential Hazards 

DISCUSPION: 
___I-*- 



TIII ,E --- NASA hie, 3air*2e9 
E'IISE TEGlik1!!Ii3N Laeld~oed No. 

=em--- " -- 93 5 
---=----em- -- "---.-- 

OF J ECTj jfE .* ---- -- -*- 

Primrgr; Fow3casi;ing of f i s b  Lacation f o r  d i reet jon of f i sh ing  f l e e t  

Seconda,ry: ICnotrledge of f i s b  r~~igrat ,ory  hab i t s  

- + I n t , .  I .  Normal Bpamtit~g Environment-: tlqvip. -- , ; Crew___ I n t  , 

2, Weight o f  Eqviprnsni* arid Suppf iel; (Ib .)- 22OX. 

3. \bitlun1c3ofEquiptnentandSupplies(cu. Ft,): Inienlal 1 0 5  ;External 

4. Crltical Dimensions (ft,) w k ~ 3 - L  ----- . 

5. Lir;i. of  Test Appmfus  IR receiver, reco:ccier, f i b  ~ a g a , z i n s  power su7spU 

- -- and CBT display . - 
6. Average Power Requi rernents (kw) 
7. specia 1 Ihennn Recld remenfs -$$~ii"l ~ 0 0 j . i . ~  0% IR d . e % e C t ~ ~ ~  ---- 9 

8. Orientation: Laboratory ea&& (desired.)- ; Equipment e~, I - th  (reqii.red) 4 
10. Stcrbi l i t y  Poi17glng aceurcacy P I a t f o ~ m  s-t8biLity not; - c r i t i c a l ,  1 degree -- 

pointing s c c ~ ~ ~ t i c y  desi red 
p- - 

1 1 Ohit Reqldi r c m a n f s P 1 e ~ ~ i d e  - s ~ ~ f f i  cien-t _ll____---__-__ll____- i nc l i na  t ion t o  cover --.-A&. mlo:r Sisfiing are? 

42. Gravity )leqyidisernenfs J3ne 

1. Number of Crew Required IncZ, in 1,4.1,10 

2 ,  Skill Categories phy, sci. Exp. 

3. Total Man-hsun I n c l ,  i n  1,4,1,20 -.- 

4. Chrclnoloyical Spat~ Mission l i f e t ime  

con%. 5. Experiment Cycles: Bumtian ; Nunibor 

6. Potential Hazards None 

With p resen tp j  avai lable  v i sua l  o p t i c a l  reethods t h i s  appl icat ion c2;n revea l  
schools of f i s h  Ifhe11 they a r e  near tlae surface of t h e  watcr, By IR liiapping 
and water s l i c k  deterlaination, sorne pre8ictiorl a s  t o  f i s h  Location can be made, 
Location of schools of deep-rumilll; f i s h  mght be de l e x ~ ~ i n e d  i nd i r ec t l y  by 
water teu~peraLure or  loca,tion of schools 02 suxi'sce -j ;v~u~img tsj t f i:;b such a:; 
~LEnbadc n , 

* Included I n  1,4,1.,Ij. i 



Ti'f i_f: ---- /\&Sk R.3, 3*Jj e 2 e l o  
I-JJJ-kLI~ bll)_CRk",' TOE f ~ f  geed No. 348 

- -- - - --- - - - 
ex:,j ~ c i  r VE --- -- -- 

Po~*ecssting of ~~hale schocl loca t ion  for direction of i 

----.---.--- --.-- 
I NSTAl,t/\I I C3i4 R E Q U I  Pki%t\i"N'fS ------ ------------ 

I. No~rnal Opera! ing Envi rsnn!ent: Equip. 

7 
3 ,  Volvmc of Equipment and  %upplies ( cu ,  fi-,); Internal b 
4. Crit ical Dimensions (it .) s 3 . 4 . ~ 2  --- 

5, List of  Test Apparatus - See 3 . 4 e : ~ x ~ - 2  - 

f -- -- -A 

6. Average Power Requir~rcsnPs (Icw) I 

7 ,  Special Thenrccdl Reqviren~eni; -See ~ 1 4  , l,lO and I,&, l , h .  
8. 0ricntcr"rion: hhoro io ry  -2a,iSf1 (c~esircd) ; Equipment e r x t h  ( :reex 

r 4 / 9. Special Novigotion/),ccuiacy ~ 4 L ~ ~ ~ ~ ~ S ; r i ~ ~ 2 ~ ~ e ~ ~  - c ~3 i. 

10. Sfobi liiy olid Pointing Acciiracy -91 degC /sect roI-1. rete i zp&"i ; fonn  s t8b-ili&= 
?ointing accuuacy acconiplished v~itll spotting telescoue A.-L-- ----__.__l---l_ AII- I"ll 

W 

2, Skill Categories Pby, Sci., Ex-9. -- 
SncL. i n  1..4.3.,10 

! 
f7 

3, Total Idan-hours . -- -- 4 L4 
4. Chronologica l  Span --- ivlissi on LiPetiue -- - 

con4;, 5, Experiment Cycles: Dumtion ____----; Number -- 0 -- 
6, potent ia l  Hazards -- Mone --- -I 



P r i m r y :  lktermjne the iherm,lt. si;r~r.ctwe and pat.tern oS the ocean s ~ ~ i v f a c e  
to ~~ecorcl. .rbriiic2 and vave s'i,~_-t?nt.$h 

I Secox~&qr: Ik:temine the comnposition of the intexvenj.ng ~i,trno;pl~cre where this 
might modify the jnte~-pre-l;a,l;jon of the %henna1 struct~re 

1 NSTALLkiTI OI< REQUI RE!ii\f9Pd'TS .- ------dm -- 
1 .  Normal Operating Enviro~~rncnt: Equ!p- JhZL---- , Cre\b:- Xlxt ,, 

50% 2 ,  Weight of Equipment a t ~ d  SuppIies (113 ) -- --- 

3. Volume of Ecjuiprnent and Supplies (cu. ) 1 n t e r n n l ~ 4 "  , ; b:t.ernel 0 

4 ,  Critical Dimensions (ff.,) , 

5 .  list of Test Apparatus S ~ e ~ t r o ~ ~ t e 1 * ; i -  - 

6, Avemge Power Requi rcrnenf-s (kw ) -- --- 

7 ,  Spec i a 1 The ma I RP q u  E re m e 1-1 i 5 L f i ~ I & ~ & ~ x ~ q j ~ ~ ~ a ~ d p ~ ~ ~ j ~ ~ & ~  11. 

3. Special Nuvigatlon Accurcicy &!?0_0-.2!(f0' &~oaa be ttde~uat2 - 
18, %tab! l i l y  Pulntlng kccuraCy P ~ ~ , ~ I T = B  stabili -------A by not c r i t i c a l ;  ----- 1 cilegree 

poj.nbing accmcicy d e s i l e d  - ---- -- 

1 I .  Orbit ~ e q u i l s m e n ~ s  g-re:Tertx?jLy hi& ine I ina%ior~  for m>riuis~ earth cov 

12. Gravity Requirements  on^^ 

I .  Number of Crew Required ___ - l w  

2. Skill Categories , Phy, ~ c i ,  EAT, 

3, Total Man-hnvn 18~z+ 

4 ,  Chmnological Span - 6 xton-ths - 

5. Exyseriment Cycles: Dumt-ion 1 h r  ; fdumber 

6, Poten~ia.1 H-iazards None 

DISCUSSION: 

* P1w equipmnt spec i f ied  for experiment ~,4-,1,4 * Included in experiment I,&, 1,10 

-- - -- 
' 3  I! 



Pri  miry: I Z ~ t e ~ ~ r ~ i i l e  I-he Illex-rml s t r uc tu r e  and pattern 02' the ocean s u f a c e  
t o  record wind a1d wave s t ~ s n g t h  

Secondmy: Es tab l i sh  t h e  t o t a l  heat  flow from sea 'GO t he  air I 

2 ,  Weight O F  Eqwiprnent. and Supplies (Ib.)_ 22W 

3,  Vdume of Equipment and St~pplies (cv, f f , ) ;   infernal.^!?^ ; 
4. Critical Dimensions (ft.) 1+401*4--..-.- -- 
5 * List of Test ApparafLts Il? r e c e i ~ e f : ~  recorder, Ziih magaziae 

--- CKT' di. sp lzy 

6. Ctvemge Powcar Reguf rcments (kw) - --- 
7, Special ThennaI Rcyufl-crnents S~ecir,Zco~l~~ct~4&R_-&tec?;o.~ 

10, Stabi 1 ity and pointing /\ccul*acy ?1.aat:fora s t a b i l  &y not c r i  tic:<,l.? 1 d e u e c  
poill-l,ing a,ccu_racy desi red - ----- 

$ 4  1 I . orolt  Requirements Preferably  high i nclini~tj-on for rrrr,xinzu:n egrth co7r_r_z1AreB 

/ 12. Gravity Requirements - A / !  -___---- - 

I .  Number of Crew Required _ _ _ _ . .  
x i  

2. Skill Ca tego r i e s  Phy. Sc t ,  Experimenter 

3, Tofal N\r%l?-hours a825x-x ----- 

I 4. Chronological Span --___ 
I'clission duration 

5. Experiment Cycles: Duration 1 hx- -; Number 1825 ( 5  yrs).~+ 

6. Pofenf-ia l Hazards 

more aaenable , 

++ Ineltlded i n  1,4.,l.,li- 
w- Included i n  1,4,1,10 

R e f e r e ~ c e  i s  made t o  o the r  notatiolis on oceaaogra;f?hic stu-dies and temperature 
pa t t e rn s  of t he  sea  swSace,  1% i s  not recomlended t h a t  spec i f i c  tri.nd. ~ t r e r l g t h s  
o r  wave he5 ghts  be sou.ght, %%ere a r e  specif  5.c bre&.-off points  which night  be 
reveal-ed through t h e  pa t t e rn s  and these  c m  be studied,  Heah flow nli&% be 

m 
t l 
k.d 



! Seco11523:v: Monitor atmospher2 c ra&i a-t ion :l esrels I 

E.*erior a I n t e r i o r  1. f\iomai Bpet-afing Environment:  Equip. , Crew-- 

30 2, Weight of  Equipmen* and Supplies ('/be I-.- 
3. Volume: of Equipment and Supplies (cu. f ie ) ;  infernal. 0 ; External 2 1% 

4. Cri t ical Dirneiirionr (Ft.) -CUP-_ 
5. List of Test A p p a r a t u s  2 Y R t c c t o r s  --- 

-- a -- 
6 ,  Averxge Pswer Reyuiremcnis ( ~ Q J )  __-~ ,OL -- 

7. Speciol Thomal R ~ q u l r e m e n t s  - N/H --. 

8. O r i e n t a t i o n :  Isbsrafer>f-- N/R ; Equipment  Earth -a 

9. Special No\ligotion Accuicrcy 

10. S t o b i l i t y o n d P o i n t i n g A c ~ u r a c ~ .  N/R 

I .  Number of Crew Required - 1 

2, Sftill C~tegaries Physical Sci . 
3. Tob-al Man-hours -- 13 ( for  10 &,ys) - --- -- 
4. Chronological Span -- 10 days/sei; - (for mission du .a t . i  -- on) 

5, k ~ ~ e r i m e n f  Cycles: Dumtion __2 min ; Number 450/set -- 
6, Pcsfentiui Hazards - - None - 

Experiment i s  d e s i ~ e d  t o  dei;ec% raa i a t i ou  3_eveZs over surface of Earth, It I s  
tissmled t h a t  'chese l eve l s  ma,y be c s t i m t e d  from 1.-10 I U V  gaarna, ray f lux  b t a ,  
Measu:e~ients a r e  %&en i n  every t h i r d .  o r b i t  f o r  a pcriod of' 110 days wi th  
rrieasurcinents spaced. 10 minutes, This se-t of msasureliionts should be repeated at 
Prequen t iutelriral-s . 



Pri l  q27;f kid i u  lcng range p%rinnir~ for bes t  utif_izat-ion of I rn6  and f o r  
e f f i c i  en% tx-anspor %ation nliu publ ic  u.iu:ility sys t e ~ ,  

1. Normal O p e r a t i n g  Environrncnf : Equip, _ab 

2. Weight- of Equipment and Suppi ies (/be)--- 370% 
3. Volume of Equiprnsnt. and Suppf ies (cu. f t , ) :  internal L 5 L  ; k t e r r ~ a l -  E 

& 
4,  Crificul Dimensions (ft.) &e2s~E?ii:1?1$&4.le10 

5.  Li st o f Tc s t k p pa ra f u r E&~2r 2 22 tt ~f 
P - f o r  p h o t o ~ r i n t  a~za1.ysis - 

6, Average Power Reyuiremet~ts (kw) *30@+ 

7 ,  Special 'Thermal Requirernenf-s NOG f? $j 
8. Orierif-at-ien: Laboratory 

Eone except f o r  1,4,1.10 10. Stability and Pointing Accuracy ,__ 

- - -- 
a 

11. Orbit R e q u i r e m e n l i . J . n ~ ~ ~ ~ a t t i r ~ h e n o t o  --- coverhabitalble areas - 
12. Gravit-y Requirements Jime 

1. Number of Crew Required 1- -- 
2. Skiil  Categories Phy. Sci ,  Experimenter - 
3. Total Man-h~vrs __ ----- 4-00 ~xmhou_rs/~ear 

4 .  Chronolcsgica~ Spat-, Mission l i f e t ime  

5. Experiment Cycles: Dui-ation 8 hrs /%~k ; Numbsr 250/5 yr. mission 

6 .  Potentieri Hazards- None 
I 

I__ 

Earth m p p i ~ ~ g  conducted under experiment 1.4.1.10 and r e l a t ed  experiments 
woi~ld pl-ovide Yne photographic da t a  which would be t h e  basis i c r  t h i s  (3.5.2.4.) g"i 
eQeriment, kd 



P r j a q r :  Obkain the best 1-ocati.ons f o r  new indtw t r j  thsC w.i il r.~,,~~-lr;  ii: the  
l e a s t  disturbance $0 cornunity gro-crth ~,?hi%e yielcling hf & 
productivity,  

I 1. Normal Operating Environment: Equip .  Iilt. ; Cre 

1 2. Weight o f  Equipment and Supplier (Ib.) 370% 

4. Critical Dimensions (Ff.) See  eTPerimnt l 0 4 ~ * 1 0  

1 7. Special Thermal Requirements 
None -I 

8. Qrientaf ion: kQboraIory None 

9. Special Navigation btccuracy - None except f o r  lS4,1, 

10. Sfabi lity and P ~ i n t l n g  Accuracy , None exce&f 

- 

12. Gravity Requirements 

Number of: Crew Required 

Skill Cateyories 

Chmnologicai Span Mission l i f e t i n e  - . . 

hperiment Cycles: Dumtisn hrs/wk -; Number_ 25015 y r  mission 

1 6. Potential Hoza~.ds Z?one I 
I DISCUSSION: 

Earth mapping conducted under experiment 1,4..1.10 and related experiments 
would provide the photogra,phic data which would be the bas is  f o r  t h i s  
(3.5.2.5) experiment, 

* Lncl.v.des equipment of eqerimeat  1,4,2,  LO 
5-x- T~acl~dcd i n  experiment 1,4,?-, 1.0 
.x-)++y- Included i n  experiment 3,5,2,4 



-- - - -- -- 

,-- r- - , - ,,;,,:>,. , l<2iJi? 17'ACS.3_?LrTY NASA )do. 4e~uc3-a1  
khsd No. 851 

------ - --- -- 

?i;st&8r,::i;s z-p~ir f ae i l i i t i e s  on board t h e  space s t a t i o n  

2. W e i g h t  of  E q u i p m e n t  ond Supplies jib.)- 300 -- 

3. V o l u m e  of E q u i p m e n t  and S u p p l i e s  (cue ff.): Infernal 168 ; &tarnal o 
4, C r l t i e a l  Dimens ions  If? 6 )  4 z-U~-- -- 

( see  below) 5, list of Tes t  A p p r a t u s  -.I--------- -- 

6, Average P o w e r  Reyui rem 

7, Special r h e r m a l  f l eyu l remenfs  -- --___- 

8, O r i e n t a t i o n :  I h b o r a t o r y -  nTgN Equipment X J ~  - ------- I 

9.  Special Navigation A c c r l r a c y  -A!/R --- 4 
10. S t a b i l i t y  and P o i n t i n g  k c c u r a c y  .N/E_--. 

I 11 . Orbit Requi rcrnenls --- L ~ R  - .- *----- I 3 

12. Gravity Requi rements  __. P a r t i a l  g desi red - I 
-7 

I .  Number o f  Crew Requi red  2 

2, Skill C a t e g o r i e s  ,-. Phy, Sci ,  -- ------ - 
3, T a t u l  Man-hours  -- 3,000 ( f o r  5 y r s )  ---- 

Mission d u r a t i o ~  4. Chronological Sp" -------- ------ -------- 

5. Experiment Cycles: Dura t ion  U"dete~.ned; ; ~ u m b e ~  B t e r d n e d  - 
1 6, Potential Hazards None 
I 

I DISCUSS1 ON: - 
Mat,erj.als. required. In u r epa i r  : f a c i l i t y  i n c h d e  a:luni.ntm sheets ,  small f ab r i -  
c a t i ng  m c h j  lies, ill!; L?*~uttcnb r epa i r  f n c i l l t i e s ,  Large p a t c h ~ s  f o r  traj l repa i r ,  
spt.,re payts for' c-iuclt:~ t i i d  hutches, hand t oo l s  ar,d potrered tools, work benches, 
t e s t  instm-t,menL~.tl or1 tt-lifi- c a l i l r a t i o n  equipment, osciLZoscope and meters, e t c ,  



Pri nmry : EaraJ.uation of ?era gravi ty  rm"iin-i;encnce too ls  & techniql~cs 
Secondary: Estsbl ish desi&g cr iber ia  f o r  miSizta2r~abilii;y of subsequent 

s t a t i on  equipment 

1, P\Jon*~al Operating Envimnment: Equip, ; Crew 

2. Weight  of Equipmet..~E a n d  Supplies (Ib.) 75 l b s ,  

3, Volume of Equipment- a n d  Supplies (cu, Re); Internal 3 ; Ext-crnctl 

4. Critical Dimensions (ft.) 2 ~ ~ ~ ~ - ( I t o ~ l  & f i lm 

5. tist of TesP AppmEus  IG-5, 02" too ls  designed - f o r  zer  
..- d o ~ ~ ~ ~ t a t i o u .  

6. Average Power Rsquirciments (kw) 2QQ-- 

7-  Special Tl~emai Rcquf ren~erah -- none ----- 

8. Orientafio~?~ k n b ~ r a t o ~ f  None ; Eqgipment None 
None 9. Special Navigation Accuracy --- 
>[one 10. Pi-ability and PsinfOng Accr~mcy 

.- 

Kone 1 1. O h i t  Requirements .- -.-__ 

92. Gravity Requirements 0 

1, Number of Crew Required 2 

2. Skill CaPe~sries Phy, Sc i ,  

3. Total  Nban-houri 480 
4, Chmnologicai Span 6 mo, -- 

5. Experiment. Cycles: Duration -_l?_hre ; Number 240 
6, Potential flctzards -p Dmage t o  pressure skin by t o o l  

Several  ventiors have demonstrated prototype too l s  u t i l i z i n g  torqu-e absorption, 
naqgletics, low reaction motion change &vices, e t c -  It i s  ant ic ipated t h a t  a 
wide var ie ty  w i l l  be 6vailable f o r  tesi;ing, 14otion p ic tures  %dl]. be taken 
nppro:dmately every 4th e x p e r b n t ,  



i i bh  Ids, 4,2,2,1 I'EASLBZ J;T TY OF T JSING 5"rk'IiCR STAT.TOSS P'OI; 
!lT?A2X!3$G ~ ~ i ~ ! ~ ~ ? ~ ~ P i ( ~  ~~~KbTI-fiiJ?Olis & lXiTX CXS cf;kitOcd No . 802 ---- --- - ---------- 

E"ri111ary : To deterinine prot~c;t,3'ije training prograrns relevclrit 
teclmiques, for advanced space missions, .irilich suppl_e:~,en't 
ground training. 

1. Nomaf Qycrafing Environment: Equip.. In%, ; C revb: 
300 2. \Ateight sf Equipment and Supplies (Ib*) 

3,  Volume o f  Equipment arrd Supplies (cue fi-,); Internal 50 

4, Critical Dirnerlsions (ft .) - -- 

5, List of  T a r -  Apparcrtus Display & Control Panel. of ~ o ~ f ~ l i ~ m d ; r ! ~  

8. Qrientcifion: hbomfsr).___- 

9. Special Navigation Accuracy .a 
10. S b L i l i f y  and Pointing Accumcy . l v / ~  

- 

1 1 . Orbif  Requi rcments lib 
92. Gravity Reqai rernents -- Bo'th 0 and P a r t i a l  G 

1. Number of Crew Required 5 
2, Skill categories - Biomedical Science 

3. Total Man-hours .- 1120 -- 
4. Chmnological Span LC trks , -- 

5. hperimet-ii Cycles: Duration , 8 h r s ,  -; Number2 

1 6. Potential Hazards None 

UISCU$Sl Oh': 

4.3 8 



"1"TE"LE ..-=- KVfiUAL1.a: OIL' OY G RO'1DU~ THII1.ImlC- TECi2\CLQUES NASi4i No. 4 e 2 e 2 m 2  
FOR SPACE CRm*?S 

1 Primary: Evalu.~ition of gYowd training .techniques, I 

-- 

1 .  Normal Operating Envinonment: Equip. &t,, & Flr-t;, ; Cre 

2. Weight of E q u i p m e n t  and Supplies ( ib ,)  150 
3. Volume of Equipment and Supplies (cu, ft,); Interns 

4, Grltical Dimensions (fie) 

5. List of Test Apparatus 

6, Averwge Power Requirements (kw) 06J- 

7, Special Therrnal Rcqvl~ernenf.s E/R 

8. Orientaf-iot-t : Laborai-ov 

9. Special Navigsrffon Accuracy 

10. Stcrbi lii-y and Poini-lng Accui.acy , 
-- 

1 1 . Orbit Rerjuirerttenf.~ N/R ----- 

12, Gravify Requi rements -___ Both 0 rwnd pa.rtial pL 
-- ------I 

1. Number of Crew Required 4 

2, Skill  Categories Physical Science & Biomedical Ssience 

3. Total Man-hours 448-896 - 
4. ChronologicaI Span - 2-4 571~s 

5 ,  Experiment Cycles: Duration 8 hrs. ; N u m b e r  14 - 64 

6 ,  Potential I-iazar-ds Extravehicular activity 

DISCUSSION: 



TITLE I~f/',S,/i, Iafs. h,3,3,1 
R3iKL;YSZS Of' I:ii:lird T7Ef1CS ,E T;:fiLIN@jZ ~ ' L K X ~  
L ~ B o z ~ ; I o ~ ~ ~ '  SPA CRC~?,~~E‘T Lockheed No, 027,828,829 

Ob &in empil*i c a l  d a t s  for use j.n planning inielple-i~etcsy 
spacecraf't l.e;tuaches 

I .  f4armal Operating Environver\t: Equ ip .  _ _ _ ~ . U ~ L , ~ / I ? B ? ~ ~ ~  

2 ,  Weight of Ecjuipment and Supplies (Ib ,) 350 

3. Volume of  Equipment and S~~ppl ie s  (cw. Ft,); lnternal--L ; 

4. Critical Dilnanrions (it.) ~C'~e'8l ~ l i 1 3 , l ~ l  j.te1a~ 3,%prOXX 314 2: 

5 .  List of Yest Appasa.@us Additional :La,u~icli equipment includes : 
transpo~~de~~s~ optical asids ------- --- 

6. Avemcje Power Requiremcnk (Icw) -__O_L9_3_- 

7, Spccicrl Thermal Requiremenis  N/E 
-- 

no~.m3. launch 8.  Orientalion: k-dborcmtory. ~zomsl lamich _ ; Equipn~enf .  

9 ,  Special Na\;igc~tion Accumcy 113darill9Uu1rh 

That r e w r e d  :?or nomal. l auach operci;ion 10. Stahi lity and Pointing Accurclcy ,-.-.___---------______- 

--- 

1 1 .  Qploif- Requirements- I V / ~  ----- -- 
'12. Gravity Requirements N/R ----- 

- 
I?EQU!REhk"lENTS -- --- 

1. Number of Crew Required 4 

2, Skill Categories phy, ~ c i .  

3. Tofui Man-i?uurs . -- 7 2 
4. Chrnnological Spar1 9 UO, --- 
5. Experimenf Cycles: Duration 6 h~s~----..-; 14ui11ber_____~--  2 

IVone beyond norv~*l l a v ~ ~ c l i  ~pe:~ation 6, Potential Hazards --_----_I-_-- -- - 



TI"$ t_E 
* * - - - -  I.iP,Sh No. 1+13e3e3 

REXJgTKY !TESTS Pmtrhced No. 826 
--.-- --- ---. ---- --.- --------> 

Ot,,j 1C2'rl VE ---- ---- 
Pri~aajpy: To stud;). beat shields aid+ reen%ry shapes of models of a,clva,,nced 

reentry vehic1.e~ and 0% loglsties vcb-iclcs 

2. Weight of Equipmefit and Sr~ppiios (Ib. j- 20-100 - 

3 ,  \/olvrnc of Equipment and Supplies (cu. ft.): 1ntcrns!I-~rr3~~-1;or~~)b;terncr~.__ 

4. CrYfical Dirncnsions (ft ,) 
5. List of Test P,pparatus 

6. Average Power Mequi r.emsni-s (Itw) 

7, Sp~ciaI '~herrnal Requlretnents -- 
8. Orientation t bborator)t- 

9, Special faevigatlon Accuracy 

18. Stability and Polntlng Aecumcy 

1 12. Gravity Requirements Gra;vlity field. not -oarZ;a~C -- --- -I 

1 Number of Crew Required ,- 1 man t ~ n o ~ ~ i t o r  ~ e n - t r y ,  2 during launc 

2. Skill Categories Physical Scie  

3, Total Man-haurs -- 14 0 

4, Chmr\ological Span . I00 hrs. 

5 .  Experiment Cycles: B u m f i ~ n  , 5 hss, ; Nurnbor .,----- 20 -I 
6. Potential Hazards None - 

691S6USSl ON: 



Pr:j.~ma-;).: To u.i;ilj-ze the IZLSS t o  increase -the cormunical;i.on ~va,iia,bi.li.ty. of 
I.uI~,L-L space ~a i s s ions  f;o U, S. grouxd s t a t i ons  . 

- .  I n t  & Fxi;. I n t  I 1. Norlnai Opeloi;ng :nviror,ii?et?+: t q u i p .  + . , Crew- - 

2. Wright of Equipment a n d  Supplies (Ib.) 4W3 
2 External -&& 3. b l u m e  of Equipment and  Supplies  (cu.  Fi-.): Intsl-ncrlp~JI. , 

4. Criiisal Dimelisions (A ,) -- --------- 

5. I,! st sf Test Apparatus &1?1 I, r t 2 , r h ~ ~ ~ ~ 2 ~ 2 ~ ~ ~ ~ ~ 4 ~ ~ 1 ~ ~ ; a 1 ? , ~ ~ b ~ ~ b e - i s y , 3  
vehicle  c lose  t o  I~~ZSS) IDiSS-earth antenna -- - - E _  - _ I - I - - - - - -  

6, kvercrge Power Requiremenis (kvd) - 0.8 -- 

7. Specia l  Thermal Requirements ->z - 
T ~ R  8, Or ien ta t i on :  Lsrborai-ory___--__.-..- ; Equipment 3arth-Lun8,r 

1 9. Specia l  Navigut ion  Accuracy 2 4 
10, Siabi lity a n d  Point"irtg kccurucy  P05-rl.Li.ng ~ c c u T ~ c : ; ~ : :  od 25" 

-- 

zero ( f o r  NIGS-lunar antenna) 12, Gravity Requirer~enPs --____--.__-.-------_____- 

WER KEQUI REMENTS 

1. Ntrrnber of Crew Required -- 2 ------ 

2, Skill Ca tego r i e s  -_ ~ h e c i  -- , 

3. Total Man-hours ___--. -- 1000 - 

1 4. Chronologica l  Span 
Mission d~~y.'ati.on 
-- - 

3- lY1onth 5, Experiment Cycles: Dvrutior-i _p-..--___; Nun-iber 

6, Potettfical Hazards 2Tozle -- 

A s ing le  ea r th - lu l a r  r e l ay  i u  an equa tor ia l  syxlchronous ear%h o r b i t  can exbend 
a s i i ~ ; l e  e a r t h  based s t a i i o n l  s com~iwi ica t io~  a,vail a b i l i t y  Lo ibe mooi~ t o  appsox- 
imzteIy 22,5 h o w s  out of each 24. Tlie relc'tj. shoiUd be locabcd by about 80° 
diffeyence i n  longitude froiv the  ea r th  st,al,i.on, For rcasorlab Le TEIG,d p o m r  eon- 
susiq~ Lion l eve l s  aad  sdymte  ba,n&rid ths f o r  experiiacni,n,l d ~ t s ,  en@ neer5 I~C:  a ~ d  
safe  i h S  filoni toriaLg para-m Le rs ,  a,nd po;~ib?~r s:Loir scc,:i W tho  ~ir~terilit! 01, ILdSS f o r  
t he  relriy-rn3011 liak l i r i ' L l  need to be l ac@ v i t h  high gairz &ild rccwaLe point ing 
capabrliiy-prob;b2-y best obtained x r i k l l  the use o?' a1 auxi l i a ry  zcro-I: vehic le  

- ' - f C < T  near ~ ~ ~ a i - )  * 



WPEI?I!tlikNT AND APPI,ICATION SUPJIifdARY wri. 18906 

NASA No, 4,.t4 *1,;2 

b c k i ~ c c d  No. 862 
-- - 

Primary-: To iictexmine the u t i l i t y  02 the use of N4SS -to increase tlie 
ca~munication avai2abilj.w of' i n t e rp lab~~e ta ry  space vehicles 

1 .  Normal Operafing Environment: 

2. Weight of Ecluipment and Supplies (lb .)- 
3. Volume of Equipment and Supplies 

4. Critical Dimensions (ft.) 

5 ,  Lisf Test Apparatus &kg" erec 
receiver and. t rmsini t ter ;  e 

6, Avernge Power Requirements (kw) 

7. Special ThemaI Reyvlroinents 

8. Orientation: hbomtor=y_.i/~ 

9. Special Ncrvigatlon Accurscy ..---AAL/L- - 
0,05" 18, Sfcmbi lity and Pointing Accuracy --- 

- -- --- 

1 1 . Ohit  Requirerrients -- See d-i.scussion --- 
12. Gravity Requiremer~ts N/R 

1. I-.lumber of Crew Required 7 
2. Skill Categories 

3.  Total Man-hsun 

4. Chronological Span Mi.ssion duration 

5. Experiment Cycles: Duration 8  month^; Number 

T h i s  application i s  best performed by a separa'te egtmtorial synchronous o rb i t  
vehicle associated with TWGS namely a 1.00 a, dia,, s e l f  tracking a t e m a ,  
receiver and t ransmit ter ,  ! b e  IwS provides fu-el, cryogenic m t e r i a l s ,  service 
and con.tro1 t o  the coamw1icating vehic!.s, One such velajcle can eno;ble a sfingle 
earth based s t a t i o n  .to baxe ~i.pprorzim~,tey 22-5 hours of contact wLJ.,lz the in t e r -  
plmet.ary vehicle each b y ,  Z%TO velliclcs cliisplzcec!. 20' o r  more i n  1.ongitu.de 
from each other csa provide 21s- h o u r / d ~ ~  cormmications coverage f o r  the single 
ground s ta t ion  ( see  skeLch shoi.ri~ag 35' separation and area, not covered). The 
IB4SS car1 be caused t o  d r i f t  from one arztensia t o  mo'cher, t o  provide serv-iclrg, 
with very l i t t l e  expendi-Lure of fue l ,  





--l_._l.--p.-l__^_l 

NASA E * ~ o ,  4.l~.n.~3 
CO?\Q\fi;iT GSi'LII 08' ,SilrP~3~iCiii'~ SUI3l3 OF2 

I.a,nckhec;rd No. 751 
--* 

a To pu.% an urumrrncd comuilicatjous s a t e l l i t e  into orbit from 
the space station, 

R & - *--.- 

I NSTL~IMTI -- ON R E G ~ ~  IIEME~:T:C~ ---- 
Internal - checkou 

E_x;l;en.aL. 1. Norma! Operuf-lng hvinonrrten'i: Equip. -- ; Cre\v ExGem~~3- - I.nwich 

2, Weight of Equ'ipmenf and Supplies  (Ib.) 150 --- 

3. Volume of Equipment and Supplier  (cu. i internal ~(storedh &temal 

4, Crikical Dimensions (ft.) - 

5 .  1,ist a f  Pert  A p p ~ r a t u r  Checkout a,niiL~paj.r eaujpr-t 

6 ,  Ave~clge Power Requirensents (Icw) 0.5. 
7, Speclal 'Thermal Requirements x&.-- 
8, Orient-cttionr ktbsratory R 

9. Special t4avlgaffer-r Accurcsc:y --L/L- 
50. Stability and Pointing Accuracy , R/R 

12. Gravity Requirements Gra&~  field not IQ~--& 

'1. Nurrlber of Crew Required 2 for c13eckout 3 for 

2. Skill Categor ies  - ~h;y sj-cal - ~ c i  ence 

3. "To~cal Man-hours 

4, Chmno/ogica1 Spat? 

5. Experiment Cycles! Duration 6 hrso 

6 ,  Potential Hazards . Satellite - a t  



l4PLSs"a.No. Ir.4.1.5 
Cop@RIN ~Cilll l 'ZUKs SUTPOBT FOR SFAC,'E f41SSTOJTS 

861 

P r i ~ n a q  : To l l t i l i ze  the IQbES "c; provide space-to-eaAh co~1??n~.1iicnLion f o r  
a vwi-ety of space missions I 

1000 2. Nfaiyhf O F  Equipnzenf. a n d  Supplies ( / b e )  
3, \/olulne of Equipnrent and Supplies  (cu.  R e ) ;  Interrml .- I External 100 

i .  4, Critical Dimensions (ft.) . - - 
- * 5. List of  Test Apparof.us ~ ~ % h - s p a c e  l i n k  t ra~sponder ,  - relay --- t t rnsmit ter ,  

- ---- receiverr antennaas 

6. Average Power RoqiJiraments (kw) --- 
7. Specia l  Thermal Rqul rernents  N/* 

8. 8rientatiot-r; hkorcrtory____- 

I 9. Special Naviga t ion  A c c u m c y  I_~L_ 1 10. S t a b i l i t ~ o n d  Pointing Accuracy.. lo - 
------. 

I I , Chb~f Requirernants - See d.iscussion 

'I 2. Gravity Wequi rernents None 

1, Nurnber sf Crew Required __ - 

2, Skill Categories Phy, Sci. ---- 

f a ,  Total Man-hours - 14560 ( f o r  5 years) - 
4 .  Chro~~olagicesl Span Mj.ssi.on duration ------ --I 
5. Experiment Cyclesr Dumtion - cont , - -; Mutnbsr --*___-_____ 4 
6, Potentiul  Hazards - None 

DZSCff SSIOFI: 
P 

Preferred o rb i t  would depend on o rb i t  of m j - s s i o ~ s t ~  be s~~ppox-Led-, Distance of 
I@lSS from vehicle performing rni:;sj.on depends on other fac tors  such as fETqY 
Pequirelnents o r  up011 .momt of iu formt ion  traI"fic t o  be carr ied by space - 
space link betpreen vehicles, Kigh inforni12ti.on volumes would require quite 
close spzcing ( a  few miles) t~'L?jJ-e a Sew hui~dred or  Lilr,l;isabii6-b of bils/second 
could pelrait spacings of hmcirecis of miles, 



1 i m  To put aii iuuum~ied u~,vLga,tioslal satellite into orbib frara 
the  space station 

I I .  Nono l  Opemting Environment: Equip. ExtemaJ- ; Crew E> 

2, Weight ef Equiprrtoi?t and Supplies  (Ib. ) 3-50 

4, Crifisai Dimensions (Pi-.) - 
5. Lisf. of hest Apprc~E-us Checkoat o,nd :r?p 

6. Average Power ReyvirsmenPs (kw) &5 
7, Special Thermal ItsquFremenEs N/R 

8. Orientation: Irt;borat~ry--. 

9, Special Navigaf.lort Accuracy 

10. Stability onct Pointlttg Accu 

1 11. Orbit Requirements N/R 

12. Gravity Requirements 

I 1. Number o f  Crew Required - 2 f o r  checkout, 3 f o r  lamch 

/ 2. Skill Categories - Physical Science 

/ 4. Chronological Span 18 hrs, 

5. hper i rnen i  Cycles: Dt~mf-ion 6 hrs. 

6 ,  Potential Hazards . S a t e l l i t e  a t  launch c o d d  h i t  station 

DISCUSSION: 



"I !T I,E -- I.!ASPx k4o Ic ,4., 2,2 'S?ilii7E%--ilG MJ9 GUIDi1SUCC OF 1\~&3=D .&JD 
tTIQvUGTJli_I:D pALXCIViT"T koe~ef~czuci b!o, 864 ------ - --- --" 

0 B J  ECTI VE ----- - 
l ' r imry:  Tracking of wa_v?ed ~znd x~...rna.r~aed Srj.end1y as12 a3 i e n  spzcecraf t ; 

guidazce Zor rc"rielid2~ vehic les  

I .  Nonnal Operating Envia~jnment: Equip. ~ ~ 1 ~ .  ;Crew Into 

2. Weight o f  Equipment arid Supplies (Ib.)- 5 o --- 
3. Volume of Equipment and Supplies (cu, ff.): Ir~femoi 2 ; External- 0 

4. Critical Din2ensions (ft,) .-- I-, 5 -- ----I 
Antennae, t r ansmi t te r s  & receivers ,  guidance 5. Lisf sf Test Apparatus - - _ _ _ _ _ - - - - - _ _ ~ ~ -  

- e q ~ ~ p n e n t ,  d isplays  --- --- 
6 ,  Average bssver Requirements (kw) ~ ~ 1 1 .  -- --- -- 

n/n 7, Special T l ~ c s m u l  Requlrernenf-s - 1 

9. Special i\loviyotion Accuracy - 110% cr i - t ica , l  ---- ( < 1 nem-) 
N/R SO. Sfabi lii-y and Poinflng Accuracy --.-- --I 

----. - ---- "-""A 
11 .  Oi-hii- I<equireinsnts- IV/R ---- 
12. Gravity Kequi rernenfs N/R -- - - 

1. Number sf Crew Required -- - I --- 
2, Skiil  Categ~ries , Phy , Sci  , -- --- 
3. Total Mun-hours 5 20 -- 
4. Chronological Span durat ion of r ~ i s s i o n  -- ---- 
5 ,  Experiment Cycles: Duration ____ 2 h r s  

6, Potential I-lazards , None 

DifCUSSH OM: 1 -- 
Possibl-e missions include: t racking & guich?ce f o r  l o g i s t i c s  spacecraft  
rendezvousilig 7.ri.th spcce s ta t ion ;  monitorins a l i e n  spacecraft ;  treelring a id s  
for velliclcs be?% l~jvmched; tracking and. g ~ l i ~ u c e  aids roc vehic3es perform- 
ixig in-c:r'ixit rn~a~~e~l-vers; etc, 



r! a QUhRIIP1T-ETC FOR l'J3T'iTRPJlNG 

To i s o l a t e ,  t r e a t  a n d  con t ro l  any i d e c t i o n s ,  d iseases  mlril/or 
orgaaisms present i n  retwni.ng crews 

l i s h  coli trol  methodology f o r  space s t a t i o ~ l  medical 
-- 

I In% 1. Normal B p e m t i n g  Erwi mslrnent: Equip. .-.,--.--_sp-,; @re\v-. 

2 ,  WeigiI: of  Equip:nenf and Supplies (Ib.)-- Inc1-* -- i n  -- other  experiments mu 

I i lcl ,  i n  . 
3, Volume o f  Equipment and Supplies  (cu. ft,)",~i~ert~al Atkix7- , Exfemal-- 

expel-~s~xnts  
4, Cr i f i s a l  Dimensions ( f i e )  

6. Average Power Requirements (icw) _ 

7. Specia l  Thermal Rsqt~irements  E/R -- 

N/R _ ; EciuiprnenL 8. Orientation: bbora fo ry -  

9. Special f\lavigcrtiofi Accuracy N/R - 

10. Stahilii-y and Pointing Accuracy - N/R 

1 9. Orbit Requirements TJ/R 

12. Gravity Requirements N/R 

I .  Number  o f  Crow Required 2 3- -- -I 
2, Skill Categor ies  -- Biomedica l ,  PhysicianP Su33.iecCts 

3. Total  Man-hours ---- See Note 

4, Chronological Span 2 - TUTI~S - 

5, Experiment Cycles: Dumfioi~ - 2 5rk.s --; Number  
i 1 6. Potent ial  Hazards None -- 

I3lSCUsSl ON: 

The bas ic  assmi"con involved. i s  t h a t  t he  space s t a t i o n  i t se l - f  represents  t he  
most complet,e Q a r m t i n e  Unit possi.bl,e, One group of ).: abot i~  t o  be r'etiwned t o  
ea r th  lr i l l .  be separated a d  i so l a i ed  witthin one sectioll  of t he  s t a t i o n  f o r  t ~ r o  
veeks before r e tu rn  date ,  CuJ-turcs or" skin,  th roa t ,  feces, blood, usrine, e t e ,  
-trill 'ue ez re fu l ly  s tudied f o r  indicat ions  of ilifec "; ons, Li se3i;e o r  o r ~ a ~ i s m s  , 
Axtothcr group of X is j thin the m j n  s t a t i o n  triL?. b e  stuciicd eq+mlly, ILoiiever, 
t h i s  ~ f x ~ l z d  group .rrill  continue I t s  nox~r~,:l. S ~ U P ~ ~ O I I S  zrid duty cycle:; and co- 
mingle w i t h  t he  other  members of t he  space s t a t i o n  irbile 1~1dergoini; whtit,ever 
medi-cal %I-ea,tmnt m i  gl-1% be A ncii cated,  ( ~ o z ~ t ,  ) 



DISCUSSION ( Cont , ) ----- 

Interference with perfomance of duty cycles, e t c , ,  w i l l  be minimal, Daily 
medical e ~ ~ n a t i o ~ l s  a ~ d  inc?i~szted tyea-tnleniss 1 ~ 5 - 1 1  bz accoiq?lishecl, but ,  unless 
contra-indi.cated by medical o f f i c e r ,  duty a s  11.s1m1 %:ill be t he  r u l e ,  T;i 
Medical examinations f o r  each nmf1 i n  each group ~~ri l1 .  be accoinplisheci each day, 
h b o r a t o ~ y  and aed i ca l  mock-up of data  will be the  rilajor time consuming 
a c t i v i t i e s ,  

Medical and technica l  time take a minixlml of 2 h r s / c l ~ ~ , ~ / ~ u b  j ec t  f o r  at l e a s t  
2 men t o  im a l l  caltu7:es e t c ,  as previously illdicated, Astronaut e>=w;?ination 
time w i l l  be a p p r o ~ m 5 t e l y  15-30 nin/day, then duty as usual, one group i s o l a t e d  
from r e s t  of s t a t i o n  personnel, The other  group w i l l  continue rlorzllal a c t i v i t i e s ,  

*X =: nmber  of crew members t o  be r e t m e d  t o  Eal%h on f e r r y  f l i g h t  

NOTE: 7 h r s / ~ u b j e c t  
28 l i~s /Sub jec t  (?by s i c i an )  
28 hrs/subject  (~iouzed, ) 



Sl l l E  -- CONI)ITLOJ\'JTL'G E3EFQ!3;13 REEYW FOR Nfi,Sh !4o, 4,5,2,1 
RErEJR?STJIG SPPLCEC-WJ-Ff CF!dS 

- 
OUJ ECTI VE -- -----. 
Primary:: To d e t e m i ~ l e  mast efSective re-"entry condi t io l~ing program 

Secondary: To es t ab l i sh  exercise  sad centArif'uge dosnge r a t e s  

Int; .' I .  Normal Operafing Et-rvironment: Equip 

2. Weight of Equipment and Supplier (Ib. ) 820 ( z i c l 0  

3. Volume of Equipment and Supplies (cu. f'r,); Irrternul 

4. Critical Dimensions (ft .) 
5. List of  Test Appcrrafus Ckntrifuge; del.ome t~ype apparatus; isometric 

exercise  rack 

6. Avenglge Power Reqvi rernenfs (kw) -I 
I 7. Special Thermal flequirernents I___-%!! - - 

8,  Orientation: Laboratory N/R - I  Equipment E/R - -4 
N/R 8. Special Navigation Accuracy ,- I 

10. Stability and Pointing Accuracy _ J/R -4 .. 
11. Orbif Requirements N/R 

12. Gravity Requirements - None 

, . ' . , - . . . - - a  " '  """ ""1"""" 
A l l  

1 2. Skill Categories 

1 3. Total Man-hours - 1 hr/ii'l.y/~ub j e c t  -- 
( 4. Chronological Spun _ 3 17ks 

1 5. Experiment Cycles: Duration - 1 h & , ~  ; Nurnber - 
I 6. rotentin1 Hazards Physical  damage due t o  excessive load 

DISCUSSION: - 
Each returning group would be adainistered- one of t h e  fo l l o~ r ing  req~~ir 'ements:  
i so ton ic  exercises,  i s o r ~ t r i c  exercises,  centr i fuging,  The loads should 
approx. be lg Tor t he  f i r s t  s e r i e s  of t e s t s  a i d  l a te r  be ruodified, Evaluations 
of physi-cal condi-lion :ci.Jl be by physical  medicine s p e c i a l i s t s  upon r e tu rn  t o  
ea r th  base and modality coqsr i so i i s  by a B i o s t a t i s t i c i a ~ l ,  



TIT LF -- -- NASA No. l i .5.2.2 
I?I~:I!I(!~L JJ:D FOR r iEITi iS?~T;  sY'li12.Z C!:LT.!S 

1. Normal Operating E13vir~nment: E c j u i p . L a L a  ; Cr-cw 111 I 

2. Weight- o f  Equipment and Supplies (Ib, ) 7.11cL11.deil in other 

3, Volt~rne of Equipment and Supplies (cu. f t - . ) :  Internal I r ~ c l ~  i k i  ; External--~.- 
other experiments 

4. Critical Dimensions (T:: .) -- ----- 

5. [.;st of Test Appurclti~s _ Cen-trii'~v;c~ er~rcise a ~ ~ ~ i : c ? t ~ ~ s  rcedi cal eyaii~iatl_ 

-- f acili-ti es - - - - 
6. Average Poivor Reqa~irements (kw) -9 

N/R 7. Special Thermal Roqclrements -___ ----- ----- 
N/R 8 .  OrientaS-ion: hborrrtsry ; Equipment_- N/R 

9 ,  Special Navigat-ion Accuracy _ -  -- .- 

N/K 10. Stab1 lity ~ n d  Bointf ng Accuracy ..___-- - - 

11. Oh i t  Rcquirti.tner~fs,--- N/S - I -- 

12. Grtfviiy Requirements N/R . _ _ _  ---- ! 
/ Idh,NPO#EP, REQUIREMENTS I 

1. tac~mber o f  Crew Required All ~'e t urni l i~ ,  

Pllysi.ci ,zn 2, Skil l  Catcstgol-ies --- 

3. Total Man-hours ___ 

h e  Chronological Span --___ -- 3 

5, Experinlent Cycles: Duration I. h e  5 ; Numbsr _lL&ct 
8 ,  Potet-ltial Hazards - Physical dr?.~nage du.e to excesses 

--- 

I DISCUSSION: - 
Regimens of (1) exe~.cise therapy, (2) centrifuging, a.nd (3) lio special 
prepar:tLioti for. r c l  iu-11 -\rill be co~qared by n o n - p a r m ~ e t ~ i c  alialysi s of' 
~iiirimce 1)a:;eil 011 cxvllinaLio~ls by 131aysical Medici ne Spec itilist s reg;arclilig 

' i,l~ci J .  c : o 1 1 1 l i  l. i 011 n f ' l , e ~  re-ent>ry,  

*Physic:  ia1 t i n e :  15 mi x,/oubjec t/day 
Clrb,jei:t, t irac: 1.5 ~ ~ ~ i n / s u b  jec-i/c?ay 

- - - -  - - - ---- ---- + 



--- 
'T!TI,E -- NASA No. 1 i~5 .3 .2  

DATA CIPSU1;i: I If.?J_I-TmRY l~~cklieed 14s. 884 
1 
I 

To itelerrLinc an oop l i r r i~ .n l  cleliarerj 1nc5hod with uj.nimm &,'outid 
s~rpport  

r2 
U c i n  ha ld l i rg ,  loading, e jcc"cing and r e t r i ev ing  

- 

2, Weight of Equipment ond Sut_'plic?s(l b ,)___ 1700 - -- 
3. Valume of Equipment and Supplies (cu, Ft.): Internal 4 l O 5  ; External 

1 4. Critical Dimensions ( i f  .) 1 x 2 ~ / 2  

5. List of  Test A p p r a f u s  cbeck-0~1% equip~aer~t f o r  capsu2.e s,& 
- - 

6. Averogc Power Pequircrnent; (kw) --*lo ( fo r  2 m i d  -- - 

7 ,  Specla1 Thennel Requlrornenfs TV/R -- 
8. Orientation t Laboratory,-_ N/R ; Equipment-.-.-,- 

9 ,  Special Iqavigotion Accurrscy , 0.1. I?hI pos i t i on j  - 0.1 E 

10. Stability and Pointing Accvrocy . 0 .01~ / sec  d w i a z  - la,unch 

[! 
tx-2 'I 1 . O&it Requirements N/R 

'12, Gravify Requirements -____ N/R 

-------- - 
MNPOWER -----.-- f,EC?UIREW\ENlS 

1. Number of Crew Required ,- I 
2, Skill Categories 

3. Total Man-hours 

4. Chrnnoiogicui Span - _ _ _ - _ _ _ _  
1 112 h r s ,  . 5. Experiment Cycles: Duration Number _ _ _ _  

6, Potenficrl I-lazarcis - Undesired i gn i t i on  of rocket  system 

Capsule requires 0rienta;tion system, r e t r o  package and parachute system, 
A radLo s igna l  t ransnr i t ter  i s  a l so  required. k3.nch tube --,ri%:L require  an 
e jec t ion  system. 1.i' complex or ien ta t ion  sys tezs  a r e  not wi thin  capsule, 
accurate s t a t i o n  o r i e ~ i t & t i o n  i s  rey.udred. 

m ~ e  data  cz,psu3_e shou'l.cl be czpable of being ox=leni,cd with respect  t o  i t s  
p i t c h  ax i s  wi thin  a range of "5'. 



- 

TITLE NASA No. 5.0 
DOD A P P W C A ~ O N S  bckheed No. 901 

083 ECTIVE 
Primary: Military 

1. Normal Operating Envimnment: Equfp. 

2. Weight of  Equipment and Supplies (Ib.) 
o i  c * w ~ l  1600 

3. Volume of Equipment and Supplies (cu. ft.); Internal 5 External 

' -  4. Critical Dimensions (ft.) 
5. Ust of Test Apparatus 

J 

6. Avamge power Requirements (kw) 3 5 

7, Special Thermal Requl rements 

8. Orientation t Laboratory ; Equipment 

1 9. Special Navigation Accuracy .I 
1 10. Stability and Pointing Accuracy I 

1 1. Orbit Requirements 

12. Gravity Requirements Both Zero-G and Partial-G 

MANPOWER REQUiREMENTS ------I 
- - . - 

1. Number of Crew Required 3 

2, Skill Categories Phy. Sci. 

3. Total Man-hours 5824 1.  4. Chronological Span 1 Yr* 

,- ,i 5. Experiment Cyclesr Duration ; Number 1 6. Potential Hazards 

DISCUSS1 ON: -. -% - -p 
li ' . a  ;. . . 

-- - -- - .---. .- _C-- , iP 1 + 'b -;r- e a u *  - -  - 

- 




